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Attachment B

Proposed At-Grade Crossing Signing and Striping Plans
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Attachment C

Proposed At-Grade Crossing Grade Lines
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Attachment D

Proposed Intersection Signal Plans



4-SECTION HEAD

LRT 1-SECTION
T SIGNAL DETAIL

POLE AND EQUIPMENT SCHEDULE
VER. SIGNALS PED._SIONALS | PP .
LOCATION | STANDARD |5 T+vee Tsec] wte[s] TveE [B] ARROW | TRA.SIC.] ST.LT. NOTES
CAP SMA NOUNTING PLATE.
@ | 25410 | 4 | ol 127 sv-1-T[a| 2L [ sporoT|4| LEFT [(FUTUREY 12’
3wl | A,
-8 | 3 | WAL [128|Tv-3-T 2| twaL |sP-1-T|2| LeFT INSTALL T SIGNAL ON POLE.
4 | wal |12
(MODFFIED) | 3| TWaL | A" WAT INSTALL D3 SIGN “Bamon St".
© |zaio0| § | WAL |12r| AT w | 1w A 1523 e
8 | Wt |'% INSTALL T SIENAL ON_ POLE.
® 1-8(7) 2| w2l | Po1-T (2| LeT
WAL [ 127 [WAS_ 48 N INSTALL B3 SIGN "N 71h ST AND R
® |[z-4-100| 6 |wal |27 [svo2-T 35 INSTALL T SIGNAL ON FOLE.
waL |12 INSTALL R9-3 SIGN ON POLE.
(MODFIED) | 4 | wwaL (17| waT INSTALL D3 SIGN “Bannon St" AND
® |ze-s-00| 4 | WU |12:| AT |af twaL |spo1-T s | 15 R3-18(
4 | wal |12 [sv-2-Te| INSTALL R9=3 SIGN ON POLE.
4 | w12 INSTALL T SIGNAL ON POLE.
® | e |e|wa ||Vt of mosr
— ALL PEDESTRIAN INDICATIONS SHALL BE THE "COUNTDDWN" TYPE.

— A = 12" ARROW INDICATIONS.

— CONTRACTOR TO PROVIDE AND INSTALL ALL EQUIPMENT SHOWN IN
PUSH BUTTON ASSEMBLY.
— LED LIGHTING SHALL BE EOI eLite Star SL3C-M LED, MODEL #ESU

- PBA =

REFER TO SHEET TS—11 FOR CONDUCTOR SCHEDULE
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96
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DURA-GURE
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RADAR DETECTION
ZONE, TYPICAL

CONSTRUCTION NOTES (THIS SHEET ONLY)

FURNISH AND INSTALL TYPE 342LX GABINET AND FOUNDATION, ATG/EX TS2 TYPE 2 2070 CONTROLLER,
SOETWARE, GCD E-2000-GTC G5, THPPITE S08AR 6 SURGE FROTECTOR AN ALL ASSOCIATED Todiuen.
DOOR SHALL OPEN TO THE EAST. SEE SPECIAL PROVSIONS FOR FURTHER INFORMATIO!

FURNISH AND INSTALL A METERED SERVICE PEDESTAL FOR TRAFFIC SIGNAL PER GITY STANDARDS AND GITY

STANDARD DRAWING, FRONT DOOR SHALL OPEN T0 THE SIDEWALK.

FURNISH AND INSTALL VIDED DETEGTION GANERA ON SIGNAL NAST AR, VEGTOR VIDEO/RADAR HYBRID NI
TURED BY ITERIS OR APPROVED EQUAL INSTALLATION SHALL INCLUDE ALL N ROWARE,

CRalS N> ASSOCIATED EQUPHENT. PROGRAMING SHALL BE BY FAGIORY AUTIGRIZED TEGHNAN.

NSTALL 3°C, 341, 146 GRD FROM SERVICE CABINET TO SERVICE POINT. CONTACT SMUD FOR SERVICE HOOK-UP.

CONTRAGTOR SHALL INGLUDE AS PART OF HIS WORK ALL COSTS ASSOGIATED WITH SERVICE INSTALLATION.

NSTALL 2°C, 246 THW (CONTROLLER), 346 THW (LIGHTNG), 1410 THW, 3414 THW (PHOTO CELL).

FURNISH AND INSTALL GPS PRIORITY CONTROL UNIT ON POLE. REFER TO DETAIL SHEET TS-8. GPS SHALL BE
PROGRAMMED PER CITY STANDARDS.

REMOVE AND SALVAGE EQUIPMENT. REMOVE FOUNDATION.

WSTALL 2-2°, 1-12 STRAND SVFO, 2 LRT PRE-EUPT COWMUNGATION CABLES.

FURNISH AND INSTALL PTZ CCTV CAMERA (AXIS QB155-E) WITH MAST ARM PARAPET MOUNT. INSTALL BELDON
CAT6 CABLE 7827A TO CONTROLLER CABINET.

TERMINATE FIBER CABLE IN CONTROLLER CABINET.

FURNISH AND INSTALL SIGNAL HEAD WITH BICYGLE INDIGATIONS PER STATE STANDARD PLAN ES-4C.

FURNISH AND INSTALL MODIFIED POLE WITH SISNAL MAST ARM MOUNTED HIGHER ON_POLE TO PROVIDE
CLEARANGE ABOVE OVERHEAD LRT CONTACT SYSTEM LINES. SEE DETAIL SHEET T5—7. CONTRACTOR SHALL
PROVIDE ONE ADDITIONAL SPARE POLE AND MAST ARM AND DELIVER TO GITY ELEGTRICAL NAINTENANCE YARD.
FURNISH AND INSTALL R3-1 ACTIVATED BLANK—OUT SIGN. SEE DETAL THIS SHEET.

FURNISH AND INSTALL WID~7 ACTIVATED BLANK-OUT SIGN. SEE DETAIL THIS SHEET.
FURNISH AND INSTALL WID-MOD ACTIVATED BLANK—OUT SIGN. SEE DETAL THIS SHEET.

FURNSH AND INSTALL VIDED DETECTION GAUERA ON SIGNAL NAST ARM, VANTAGE R24 COLOR CAVERA WTH
D_SMARTCYCLE TECHNOLOGY AS MANUFACTURED BY ITERIS OR AP

NSTALLATION SHALL INGLUBE. ALL NOUNTING. HARDVARE CABLES AND. ASSOGIATED EGUIPWENT. FROGRAMNG

SHALL BE BY FAGTORY AUTHORIZED TEGHNICIAN.

FURNISH AND INSTALL VIDEO DETEGTION CAMERA (POLE MOUNTED) FOR BIKE DETEGTION, VANTAGE RZ4 GOLOR
CAMERA WTH EDGE2 PROCESSOR AND SWARTCYCLE TECHNOLOGY AS MANUFACTURED BY ITERIS OR APPROVED

EQUAL. INSTALLATION SHALL INCLUDE ALL MOUNTING HARDWARE, CABLES AND ASSOCIATED EQUIPMENT.
PROGRANING SHALL BE BY FACTORY AUTHORIZED TECHNICIAN.
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NOTES:

2. REFER TO CALTRANS 2018 STANDARD PLANS ES-7F AND

. MODIFIED POLE DIAMETER AND WALL THICKNESS TO BE AS DETERMINED BY POLE MANUFACTURER.

ES-7G FOR STANDARD POLE DETALLS.

STANDARD SIGNAL MAST ARM MOUNTING HEIGHT ON POLE IS 16 FEET.
3. PER CA MUTCD SECTION 4D.15, THE TOP OF THE SICNAL HOUSING OF A VEHICULAR SIGNAL FACE
LOCATED OVER ANY PORTION OF A HIGHWAY THAT CAN BE USED BY MOTOR VEHICLES SHALL NOT

BE MORE THAN 25.6 FEET ABOVE THE PAVENENT.

4. SPARE POLES T0 BE DELIVERED TO CITY OF SACRAMENTO SIGNAL MAINTENANCE YARD.

EXTENDED

PROVIDE TWO SIGNAL STANDARDS
— ONE FOR INSTALLATION
— ONE SPARE

40" SMA
\ MODIFIED SMA
/ 185 MOUNTING HEIGHT

0CS MESSENGER WIRE
(EXISTING WIRE)

25
212 19.5'
ROADWAY / LRT TRACK SURFACE -
26-4-100, 40" SMA
MODIFIED SIGNAL STANDARD AT
NEC BANNON STREET / 7TH STREET
EXTENDED
MAT MOUNT-
30
MODIFIED SMA

PROVIDE TWO SIGNAL STANDARDS
— ONE FOR INSTALLATION
— ONE SPARE

ABBREVIATIONS:
LRT — LIGHT RALL TRAIN

0CS_MESSENGER WIRE 16.5" MOUNTING HEIGHT
(EXISTING WIRE)

OCS — OVERHEAD CONTACT SYSTEM
SMA — SIGNAL MAST ARM
NAT — MAST ARM TOP

ORIGINAL SCALE IS IN INCHES

ROADWAY / LRT TRACK SURFACE
26-4-100, 40 SMA

MODIFIED SIGNAL STANDARD AT
NEC NORTH C STREET / 7TH STREET

EXTENDED
MAT MOUNT:

2.5

0OCS MESSENGER W\RE/
(EXISTING WIRE)

ROADWAY / LRT TRACK SURFACE

29-5-100, 50' SMA

MODIFIED SIGNAL STANDARD AT
SWC RICHARDS BLVD / 7TH STREET

2
EXTENDED
MAT MOUNT /'
0CS MESSENGER WIRE
(PROPOSED HEIGHT WITH
NEW POLE LOCATION)

25 22.4'

ROADWAY / LRT TRACK SURFACE
29-5-100, 50° SMA

MODIFIED SIGNAL STANDARD AT
SWC BANNON STREET / 7TH STREET

CLEAR = +3.4"

0CS MESSENGER WIRE 8
(PROPDSED HEIGHT WITH 26
NEW POLE LOCATION)

28’ 215

ROADWAY / LRT TRACK SURFACE
24-4-100, 35' SMA

MODIFIED SIGNAL STANDARD AT
SWC NORTH C STREET / 7TH STREET

MODIFIED SMA
MOUNTING HEIGHT

19.5'
PROVIDE TWO SIGNAL STANDARDS
— ONE FOR INSTALLATION
L — ONE SPARE
MODIFIED SMA

MOUNTING HEIGHT

PROVIDE ONE SIGNAL STANDARD

MODIFIED SMA
MOUNTING HEIGHT

PROVIDE TWO SIGNAL STANDARDS
— ONE FOR INSTALLATION
— — ONE SPARE
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N. 7TH STREET / BANNON STREET RICHARDS BLVD / N. 6TH STREET

CONDUIT 2-3"] 2-3" 2-3"| 2-3") 2-3"| 2-3"] 2-3"] 2-3"| CONDUIT 2-3" 2-3") 2-3"| 2-3") 2-3"| 2-3"]
G e Nl Nl VNl VNl VNl VNl V- D ol VANl Nl VANl VN V-
CONDUCTORS |6 10140L({ 6 10140LC{ 6 1014DL({ 6 101 40LC| 61 014DL(| 6 10140L(| 6 10140C{ 6 10141 CONDUCTORS __|6/10140C{6 10140LC|6 1014DLC| 6 101 4DLC| 6 1014010 610141L]
EH. SIG. 83 6 6 3 3 3 3 3 3
VEH. SIG. ¢4 3 3 3 3 3 VEH. SIG. 62 6 3 3
VEH. SIG. #6 6 6 3 3 3 3 VEH. SIG. 95 6 3 3 3 3 3
VEH. SIG. ¢8 3 3 3 3 3 VEH. SIG. 96 3 3 3 3 3
PED. SIG. #2 4 4 2 2 2 2 2 VEH. SIG. 28 6 3 3 3 3
PED. SIG. 94 2 2 2 2
PED. SIG. 06 2 2 2 2 2
PPB 92 4 4 2 2 2 2 2 PED. SIG. 28 2 2 2 2
PPB 94 4 4 4 2
PPB 26 4 4 4 & 7
¢ET1) 2 2 2 2 2 PPB #8 4 4 2
9(12 2 2 2
ACTIVATED SIGNS 6 6 2 6 2 2
VIED DET. CAT CABLE 3 2 1 1
VIDED DET. PONER CABLE. 3| 2 1 1
VIDEQ DET. CAT CABLE 4 4 1 1 2| 1 1 LOOP DET. 82 2] 2
WIED OET. POWER CABLE 4 4 1 1 2) 1 1 LOOP DET. 26 2 2 2 2 2
CCTV CABLE 2 2 CCTV CABLE 2 2
EV GPS CABLE 1 1 EV GPS CABLE 1 1
SPARES 3 3 3 3 3 3 3 3 SPARES 3 3 3 3 3 3
SIG.NEUTRAL 1 1 1 1 1 1 1 1 SIG.NEUTRAL 1 1 1 1 1 1
CONTROLLER POWER| 2
GROUND 1 1 1 1 1 1 1 1 CONTROLLER POWER|2
ST LT POWER 3 2 2 12 2 2 GROUND 1 1 1 1 1 1
ST LT POWER 3 3 2 2 2
TOTAL CONDUCTORS 21859113839 112 204 2[212192] (215 [2/818 42 2162(2( 4122
TOTAL CONDUCTORS 2025361331227 831202 421220722215 2[2(21174
N. 7TH STREET / N. C STREET
CONDUIT 2-3"] /N2-3] /\2-3] -5 N 2-3] /\2-3"] /\2-3
RUN
CONDUCTORS |6 107140(| 6 10141LC[ 6 107140I| 6 101 40LC[ 6 10140i(| 6 101410 6 10140L]
EH. SIG. 3 6 6 3 3 3 3 3
VEH. SIG. ¢4 3 3 3 3 3
VEH. SIG. #6 6 6 3 3 3
VEH. SIG. ¢8 3 3 3 3
PED. SIG. 94 2 2 2
PED. SIG. #6 2 2 2 2
PPB 64 4 4 2
PPB 06 4 4 2
¢ET1) 2 2 2 2 2
4(12) 2 2 2
ACTIVATED SIGNS 6 6 2 6 2
VDEQ DET. CAT CABLE 4| 4| 1 1 2 1
MIED DFL POVER CABLE 4 4 1 1 2) 1
CCTV CABLE 2 2
EV GPS CABLE i i ﬂﬂ
SPARES 3 3 3 3 3 3 3
SIG.NEUTRAL 1 1 1 1 1 1 1 %‘ﬁ
CONTROLLER POWER| Know whats below,
GROUND 1 1 1 1 1 1 1 Call'before you dig.
ST LT POWER 3 2 2 2 2 g ACCEPTED BY:
TOTAL CONDUCTORS 2/BP9113(829112/2202(2(2152] (2111 [2/81442(2122 DATE:
KALEB HALE, E-15137
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Attachment E

RBOC Final Traffic Operations Study



MEMO

To: John Webber, DGS; Wendy Andreotti, HP; Jamie Lynne Athenour, HP; Anthony Bruzzone, ARUP
From: Ken Anderson, KD Anderson & Associates, Inc.
Date: November 3, 2020

Re: RBOC: Final Traffic Operations Study for Traffic Signal DCR’s

Traffic Operational Analysis for RBOC DCR’s

Approach

This revised traffic analysis follows our April 30, 2020 report and addresses comments received from the
City of Sacramento. This analysis makes use of SimTraffic simulation to evaluate the operation of existing
and proposed traffic signals in the area of the Richards Boulevard Office Complex (RBOC) as required by
the City of Sacramento to support Design Concept Reports (DCR) for new traffic signal and traffic signal
modifications. The RBOC is located at the southwest corner of Richards Blvd / N. 7™ Street as noted in
Figure 1 (attached). Traffic volume forecasts created for the RBOC EIR and subsequently supplemented
for the Department of General Services (DGS) were adjusted to account for the quantity of employment
and on-site parking now proposed, as well as the location of site access, parking and drop-off /loading.
SimTraffic networks created for the RBOC EIR and subsequent document were then adjusted to account
for the current access and internal circulation proposal. Resulting traffic operations expressed in terms of
intersection delays and peak turn lane queues were projected and used to evaluate the feasibility of proposed
access and internal circulation.

KEY CONCLUSIONS

1. The three new signals proposed with the RBOC project are expected to operate with Levels of
Service that satisfy the City of Sacramento’s minimum LOS E standard in this area. However,
conditions may be poorer during peak periods due to the effects of queuing from other intersections.

2. The overall flow of peak hour traffic in the area around RBOC is characterized by long queue of
through traffic that extend through adjoining intersections. Under near term conditions the p.m.
peak hour queue of westbound traffic on Richards Blvd is projected to extend back from the N. 5%
Street intersection through N. 6™ Street to N. 7% Street. In the eastbound direction, the through
traffic queue created at N. 7% Street is expected to extend back through N. 6% Street to N. 5™ Street
in both the a.m. and p.m. peak hour. On N. 7% Street long queues are caused by the operation of
the intersections south of RBOC. The southbound queues created at the Railyards Blvd and B
Street intersections extend north through the two RBOC intersections, and in the evening that queue
is projected to reach Richards Blvd. Long queues in other directions are found at locations south
of the project site, but those queues do not directly affect the flow of traffic in the area of RBOC.

KD Anderson & Associates, Inc.
3853 Taylor Road, Suite G Loomis, CA 95650 e (916) 660-1555 e Fax (916)660-1535
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It is important to note, however, that planned improvements along N. 7% Street that will accompany
other approved development projects will improve traffic flow south of the RBOC area and reduce
delays and queue lengths.

3. Left turn lane queues were evaluated from the standpoint of the design of individual intersections.
In the eastbound direction the 95™ percentile left turn queues on Richards Blvd at the N. 7™ Street
intersection is projected to would fill the left lane and make use of the Two-Way Left Turn area
between the N. 6™ Street and N. 7 Street intersections (refer to Table 6). However, visual review
of the SimTraffic simulation reveals that eastbound through traffic is not impeded by queuing in
the left turn lane.

4. Peak period 95" percentile left turn lane queues on N. 7" Street are projected to fill the area between
the C Street and B Street intersections in the a.m. peak hour under Cumulative plus Project
conditions (refer to Table 9). Review of simulation runs reveals that through traffic on N. 7% Street
is sometimes blocked by spillover queues.

5. Earlier analysis suggested that in the short term left turn queueing in this area of N. 7" Street would
be benefited by completion of other improvements that are not a part of the RBOC project but are
expected to be completed by others (i.e., second southbound through lane on N. 7" Street south of
B Street).

6. Preliminary alternatives evaluated at the N. 7™ Street / C Street intersection included side street
stop sign control on C Street and a northbound left turn prohibition with a traffic signal. However,
those alternatives have been rejected due to the need for a traffic signal to accommodate the volume
of traffic across the LRT tracks and due to the absence of alternative access to the RBOC in the
near term.

7. Design decisions regarding access at N. 7™ Street / C Street should consider the opportunities for
alternative access that may be absent today but will be available in the future, as well as the relative
effect on the RBOC project. In the short term eliminating northbound left turns at C Street would
add traffic onto Bannon Street and could increase conflicts with the drop-off and loading functions
on that street. However, in the long term the anticipated extensions of 5™ and 6™ Streets to Railyards
Blvd would compensate for the absence of northbound left turns at C Street, if that prohibition
proved to be necessary in the future.

8. The effects of internal RBOC circulation on the design of new traffic signals has been evaluated.
While not related to the design of the N. 7" Street / C Street intersection itself, the queue of
southbound through traffic on N. 7% Street caused by the operation of downstream traffic signals
is projected to result in eastbound C Street queues that extend to the parking structure entrance.
While not evident from simulation, uncontrolled pedestrian activity at the Bannon Street pedestrian
crossing could result in peak period westbound queues that extend to the N. 7 Street signal.

BACKGROUND INFORMATION
Project Description

As noted in Figure 2 (attached), the RBOC proposes signalized vehicular and pedestrian access at the
following locations which would be the subject of Design Concept Reports (DCR’s):
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e New traffic signal at Richards Blvd / N. 6™ Street
e Traffic signal modification at Richards Blvd / N. 7% Street
e New traffic signal at N. 7% Street / Bannon Street
e New traffic signal at N. 7% Street / C Street
e Minor traffic signal modification at N. 7 Street / B Street

The RBOC includes a 1,294 space parking garage with access to C Street between N. 6 Street and N. 7
Street and to N. 6 Street between Richards Blvd and Bannon Street, as well as surface parking for visitors
and employees with access to C Street. The RBOC includes designated drop-off and loading areas on
Bannon Street as well as a pedestrian crossing on Bannon Street linking RBOC’s office towers with the
parking structure. No direct access to the project’s parking areas is planned via Bannon Street.

Traffic Volume Forecasts

Resources. The approach to preparing these traffic volume forecasts makes use of information developed
for the RBOC DEIR, including the DEIR Transportation and Circulation Element (TCE) and DEIR
Appendix G Transportation Data (GTD), as well as supplemental data provided by Fehr and Peers (F&P)
for DGS in September 2019. The TCE identifies baseline plus project and cumulative plus project a.m. and
p.m. peak hour traffic volume data for 15 locations, including generalized RBOC access points on 7' Street
and on Richards Blvd. The TCE also identifies the regional trip distribution assumptions made for the
project. GTD data includes assumptions relating to RBOC employee travel mode and schedule which
supplement the DEIR’s trip generation estimate. The supplemental F&P data addressed a revised project
occupancy load, and its forecasts also reflect refined assumptions for site access and circulation. Those
assumptions included the extension of Bannon Street westerly to 6™ Street as a drop-off / loading area, the
extension of C Street west of 7™ Street and the extension of 6™ Street south through Bannon Street to C
Street. These assumptions for circulation are consistent with the RBOC project now proposed.

Assumptions for Baseline Plus Project Forecasts. The approach taken to create traffic volume forecasts
for this analysis makes use of the work done by F&P as the starting point and accounts for RBOC project
changes in comparison to the F&P assumptions. Table 1 compares the assumptions and trip generation
forecasts made under each resource.

The general on-site employment will be slightly more than was noted in the F&P work under baseline
conditions but will ultimately reach 5,000 persons. Because the difference between the F&P assumption
and the current opening day employment is very small (i.e., 105 employees), the RBOC trip generation
forecasts is initially based on F&P opening day employment, but the cumulative (i.e., 20 year) trip
generation is assumed to be proportionately greater in the future when 5,000 employees may be on the site.

The project now proposed will contain 210 more parking spaces than assumed in the TCE or by F&P. The
peak hour traffic associated with these spaces has been estimated based on the share of all employee
commute trips occurring in the a.m. peak hour (47.5%) and the p.m. peak hour (62.3%) noted in the GTD.
A total of 100 a.m. and 130 p.m. trips are forecast. These additional trips have been assumed to increase
the volume in or out of the site at the Richards Blvd / 6 Street and N. 7 Street / C Street intersections in
proportion to the volumes identified by F&P.

KDA



Memo: RBOC: Traffic Operations Study for Traffic Signal DCR’s
November 3, 2020
Page 4

TABLE 1
RBOC ASSUMPTIONS / TRIP GENERATION
Description DEIR TCE F&P 9/2019 Current RBOC

Parking spaces 1,420 1,420 1,630
Building size 1,375 ksf 1,375 ksf 1,250 ksf
Empl 4,650 ing d

mployees 6.000 45451 openllng ay

5,000 ultimate
Richards Blvd Access Roughly 6! Street 6™ Street 6™ Street
7% Street Access at Bannon Street to support | at Bannon Street to support
Roughly drop-off and loading drop-off and loading
Bannon Street activities activities
at C Street at C Street
AM Trip Generation . . 1,154 in/ 191 out
1,416 in/ 412 out 1,154 in/ 191 out 1269 in / 210 out 20 yr
PM Trip Generation . . 310 1in/ 1,600 out
611in/1,957 out 310 in/ 1,600 out 331 in/ 1,760 out 20 yr

Sum of AM driveways 988 in / 420 out 1,001 in / 579 out 1,101 in / 579 out
Sum of PM driveways 617 1n/1,352 out 3151in/ 1,059 out 315in/ 1,189 out?
Sum of AM driveways 20 yr | 1,120 in /475 out 1,120 in / 475 out
Sum of PM driveways 20 yr | 650 in/ 1,080 out 650 in / 1,080 out

!represents number of employees present on typical midweek day considering those that telecommute, work part
time or work from field offices.

2 assumes 100 more inbound trips based on 210 additional spaces with 47.5% filling in the a.m. peak hour

3 assumes 130 more outbound trips based on 210 additional spaces and 62.3% existing in the p.m. peak hour

As noted in the DEIR TCE, the presence of additional parking would have the effect of diverting some
traffic by employees who would otherwise park elsewhere or use a ride hailing service. Thus, the presence
of additional parking would have no effect on the amount of a.m. traffic into the area or outbound p.m. peak
hour traffic on a regional basis. By eliminating the second leg of a ride hailing trip, the overall volume of
project traffic could be reduced.

The following steps were taken to create the Baseline plus Project peak hour forecasts for this analysis.

1. Started with F&P September a.m. and p.m. peak hour forecasts.
Add trips specifically related to the additional garage space to the F&P forecasts for site access and
to the intersections within two blocks of the site.

3. To present a conservative assessment, assume no reduction in traffic anywhere due to elimination
of the second leg of some ride-hail trips.

4. Distribute identified traffic volumes to and from on-site parking garage and parking lot access and
through drop-off and loadings areas.

Baseline Plus Project Peak Hour Traffic Volume Forecasts. Figure 3 (attached) illustrates study
locations. Figure 4 (attached) illustrates the a.m. and p.m. peak hour traffic volume forecasts used in this

KDA
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Assumptions for Cumulative plus Project Forecasts. The DEIR TCE presents Cumulative plus Project
volumes which yield driveway trip totals that were somewhat different from the baseline forecasts. Among
other reasons, the TCE attributed trip generation changes to the presence of additional parking in the
Riverfront area and a corresponding decrease in RBOC drop-off activity. For this analysis the following
steps were taken to create the Cumulative plus Project volumes to be used for simulation analysis.

1. Started with TCE traffic volume forecasts.
Identified the difference in turning movement volumes under Cumulative no Project and
Cumulative plus Project conditions.

3. Adjusted that difference based on the ratio of the ultimate employment now anticipated (i.e., 5,000)
and the TCE ultimate employment estimate (i.e., 5,000 / 6,000 or 17% reduction).

4. Added the adjusted difference to the Cumulative no Project volumes at study intersections.

For RBOC access points it was necessary to consider adjusting the TCE volumes to account for reduced
site employment as well as increased on-site parking. The change in employment (17% reduction) was
assumed to be generally balanced by the change in onsite parking (20% increase), and the TCE driveways
total were assumed to remain applicable.

However, because the TCE assumed only one access on N. 7™ Street, it was necessary to manually adjust
the TCE’s Richards Blvd driveway volume forecasts to account for the presence of the N. 7% Street / C
Street access. This was accomplished by dividing the volumes between Bannon Street and C Street in
general proportion to the driveway use identified under Baseline conditions. Resulting traffic volumes were
subsequently distributed to on-site parking and drop-off loading areas.

Cumulative Plus Project Peak Hour Traffic Volume Forecasts. Figure 5 (attached) illustrates the a.m.
and p.m. peak hour traffic Cumulative plus Project volume forecasts proposed for use in this analysis.

SIMULATION
Simulation Assumptions

Source. SimTraffic simulation networks were created for the RBOC TCE and subsequent study and were
made available for this analysis. Those networks covered that area addressed in the traffic volume forecasts
noted earlier and included Richards Blvd from Interstate 5 to N. 16™ Street and N. 7 Street from Richards
Blvd to Railyards Avenue. The existing light rail crossings on N. 7" Street at Richards Blvd and at B Street
were included in the networks. Existing and Cumulative plus Project am./p.m. DEIR models were
employed. In addition, Baseline plus RBOC models created for DGS in September 2019 were also provided
and employed.

Adjustments. In addition to incorporating the traffic volumes noted above, the simulation models were
modified to reflect the currently proposed intersection geometry at each intersection, the presence of two
new Light Rail Crossings on N. 7™ Street and the location of on-site facilities. The models were also
modified to reflect pending light rail schedule changes (i.e., 15-minute headways in each direction).

Decisions were made with regards to other improvements that may be made outside of the scope of work
included in the RBOC project, particularly at the N. 7" Street / B Street. While the RBOC project will
improve the NW corner of the intersection, subsequent improvements to the SW corner and on N. 7™ Street
to the south will be made by other pending development. These improvements are assumed in the
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cumulative condition, and the use of mixed-use transit-automobile lanes on southbound N. 7 Street in the
area north of B Street was confirmed in consultation with City of Sacramento staff. The baseline condition
assumes the SW corner improvements are not made.

The simulation models reflect applicable pedestrian activity. On N. 7™ Street a pedestrian crossing is
planned at the N. 7™ Street / Bannon Street intersection, but no crossing on N. 7™ Street is planned at the C
Street crossing. An east side pedestrian crossing of Richards Blvd is planned at the N. 6 Street / Richards
Blvd intersection. This location was assumed to share the appreciable pedestrian traffic between RBOC
and the Township 9 LRT station with the N. 7™ Street intersection. Internally, pedestrian activity at the
Bannon Street crossing commensurate with parking garage use and employee schedule distribution (i.e.,
1,200+ pedestrians per hour) was input to the model.

The simulation model considers bicycle access issues at the N. 7 Street / Richards Blvd intersection created
by the two-way cycle track on the west side of Richards Blvd. That facility ends on the southwest corner
of the intersection, and northbound bicyclists may wish to turn left across the LRT tracks to head west or
may need to cross the intersection to continue north. While preliminary alternatives consider whether these
movements might be facilitated by an exclusive bicycle phase which holds automobile traffic, exiting
northbound bicyclists will be mixed with pedestrians across Richards Blvd.

The simulation models were adjusted to reflect use of the Bannon Street pedestrian crossing and drop-off
loading areas. The Bannon Street pedestrian crossing does not include active vehicular traffic controls but
the crossing itself has been narrowed and accompanied by raised curbs. In this case motor vehicles would
legally have the right of way through the crossing but are not to enter the crossing when already occupied
by pedestrians. This location was represented in the model as a low speed (i.e., 10 mph) all-way stop
controlled intersection to reflect the interaction between pedestrians and vehicular traffic on Bannon Street
using drop-off / loading areas.

Traffic Signal Operational Assumptions The simulation models reflect proposed traffic signal
coordination assumptions. Under both Baseline plus Project and Cumulative plus Project Conditions
existing coordination on Richards Blvd from N. 5™ Street westerly and from N. 10" Street easterly was
assumed to continue.

Under near term conditions the N. 7% Street / Richards Blvd intersection continues to be isolated. On
Richards Blvd the operation of the N. 6™ Street traffic signals was coordinated in both directions with the
signal to the west. On N. 7" Street the signals were coordinated in the southbound direction at B Street and
in the northbound and southbound directions at Bannon Street and C Street.

Slightly different coordination was used under Cumulative conditions. The N. 6™ Street signals on Richards
Blvd were coordinated in both directions. On N. 7" Street the signals were coordinated in both northbound
and southbound directions from Bannon Street to B Street in the a.m. peak hour. In the p.m. the signals
were coordinated in the southbound direction with northbound and southbound coordination at C Street and
Bannon Street.

The simulation models included a 10-minute seeding period and a 15-minute simulation period. Ten runs
were made, the outlying high and low runs were eliminated, and the average of the eight middle runs has
been reported.

Microsimulation reflects the effects of random traffic flow variation, and in the case of locations adjoining
light rail crossings, the random timing of light rail trains. Light rail trains can disrupt the flow of
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background traffic and cause congestion that generally dissipates over the course of several traffic signal
cycles. The overall effects of light rail activity on average intersection delay and queueing reported as a
byproduct of simulation can vary greatly from run to run and depending on the point in the simulation run
when the train arrives.

Simulation Results

Simulation results are attached and include intersection delay and 50® and 95™ percentile vehicle queue
information. The simulations addressed all intersections included in the RBOC EIR analysis, and the results
are included in the appendix.

Levels of Service. Table 2 presents Baseline plus RBOC Levels of Service at the three access locations
and at four adjoining intersections. Table 3 presents similar information for Cumulative plus Project
conditions. These results were compared to City of Sacramento standards as outlined in policy M1.2.2.
That policy notes that LOS E is acceptable for this project because it is within 72 mile of a light rail station.

Review of Levels of Service results reveals that poor conditions are projected at off-site locations on N. 7%
Street south of the project, and these conditions at may affect the operation of RBOC intersections. LOS F
conditions with very long delays are forecast at the N. 7" Street / B Street and N. 7 Street / Railyards Blvd
intersections. These conditions are primarily the result of the limited capacity at these locations. While
planned improvements that are not a part of the RBOC would add travel lanes, increase the capacity of
these intersections and improve the Level of Service, until those improvements are installed the operation
of these intersections effectively meters the flow of northbound 7™ Street traffic into the area of RBOC but
also causes appreciable delays for southbound traffic that are not reflected in the intersection delay reports
at upstream intersections. Thus, conditions at RBOC intersection on N. 7 Street may be worse than
projected during peak periods.

Peak Period Queues. Table 4 presents the Average and 95" percentile queue length forecasts for left turn
lanes and for other lanes at intersections in the vicinity of RBOC. Table 5 presents similar information
under Cumulative plus RBOC conditions. Queue tables also present the length of current and proposed left
turn lane lengths unless otherwise noted, and queues longer than storage are in Bold. The forecast queue
are also illustrated in Figures 6-14.

The overall flow of traffic through the area of RBOC can be characterized based on the presence of through
queues that extend back through adjoining intersections. For example, in the p.m. peak hour the queue of
westbound traffic on Richards Blvd is projected to extend back from the N. 5™ Street intersection through
N. 6™ Street to N. 7™ Street. In the eastbound direction, the through traffic queues created at N. 7™ Street
extend back through N. 6 Street and to N. 5™ Street in both the a.m. and p.m. peak hour. On N. 7™ Street
through traffic queues are caused by the operation of the intersections south of RBOC. The southbound
queues created at the Railyards Blvd and B Street intersections extend north through the two RBOC
intersections, and in the evening the southbound queue is projected to reach Richards Blvd. Long queues
are found in other directions at the locations south of the project site, but these queues do not directly affect
the flow of traffic in the area of RBOC.
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TABLE 2

BASELINE PLUS RBOC AM/PM PEAK HOUR LEVELS OF SERVICE

Baseline Plus Project Conditions

# | Intersection AM l;ej:( ;Ie(l): . AveP]l)\:l: .
Lo (sec/veh)y L2 (sec/veh)y ILiZK
N. 5" St / Richards Blvd Signal 18 B 15 B
7 | N. 7" St/ Richards Blvd Signal 55 E 71 E
11 | N. 7% St/ Bannon Street Signal 21 C 21 C
12 | N. 7" St/ B Street Signal 98 F 67 E
14 | N. 7% St/ Railyards Blvd Signal 20 C 320 F
15 | N. 6" St/ Richards Blvd Signal 40 D 29 C
16 | N. 7" St/ C Street Signal 21 C 26 C

HIGHLIGHTED locations are RBOC access intersections

TABLE 3

CUMULATIVE PLUS RBOC AM/PM PEAK HOUR LEVELS OF SERVICE

Baseline Plus Project Conditions

# | Intersection AN l:j:( ]i(l): : AveP];\gl: e
Ll (sec/veh)y Lo (sec/veh)y oK

6 | N. 5% St/Richards Blvd Signal 19 B 36 D
7 | N. 7" St/ Richards Blvd Signal 54 D 148 F
11 | N. 7" St/ Bannon Street Signal 17 B 24 C
12 | N. 7% St/ B Street Signal 83 F 119 F
14 | N. 7" St/ Railyards Blvd Signal 92 F 261 F
15 | N. 6" St/ Richards Blvd Signal 21 C 43 D
16 | N. 7% St/ C Street Signal 19 C 30 C

HIGHLIGHTED locations are RBOC access intersections
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TABLE 4
BASELINE PLUS RBOC AM/PM PEAK HOUR 95™ PERCENTILE QUEUES
AM Peak Hour PM Peak Hour
# | Intersection Storage | Volume | Queue length (feet) | Volume | Queue length (feet)
(feet) (vph) Average | 95t % (vph) | Average | 95t %
N. 5" St / Richards Blvd
e Westbound left 100 10 <25 35 8 <25 45
6 e  WB thru+rt 325 783 60 130 1,783 200 435
e EB thru+trt 625 1,540 90 225 860 50 145
N. 7% St / Richards Blvd
e  FEastbound left 180! 192 180 275 10 30 130
e EB thru+trt 535 943 360 525 872 445 510
e  Northbound left 1502 41 <25 45 352 110 190
; e NB thru+rt 475 180 140 240 556 225 445
e Southbound left 140 13 <25 40 87 110 205
e SBthru 250 37 <25 55 119 190 345
e SBright 110 20 <25 55 77 125 200
e  Westbound left 1903 488 350 650 297 335 555
o  WB thrutrt 1,090 801 205 525 1,040 360 540
N. 7 St / Bannon Street
e Southbound left None 0 0 0 0 0
e SB thrutrt 475 627 210 460 503 230 445
11 e Northbound left 120* 161 90 170 31 <25 75
e NB thru 320 103 30 85 738 95 255
e FEastbound left 205° 117 85 134 159 195 340
e Eastbound right 205 128 175 320 124 110 260
N. 7" St/ B Street
e Southbound left 140° 24 <25 65 91 40 125
e SB thrutrt 190 629 235 290 647 230 290
12 e NB left+thru+rt 995 364 780 1,090 1,004 1,005 1,030
o  EB left+thru+rt 1,250 178 110 200 150 120 210
o WB left+thru 1,100 336 635 940 265 410 710
o  WB right turn 1,100 49 145 585 47 25 50
WB Richards Blvd Queue EB Richards Blvd Queue SB N. 7" St Queue
! lane is followed by 185 foot Two-Way left-Turn (TWLT) lane
2 lane continues as (TWLT) to Bannon Street, a total distance of 470 feet
3 lane continues as a TWLT lane to N. 10" Street, a total distance of 880 feet
#lane is followed by a 215 foot TWLT lane to C Street. Total is 335 feet.
3 distance to pedestrian crossing
% lane is followed by 40 foot bay taper and 60 feet of northbound LT to C Street
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TABLE 4 (continued)
BASELINE PLUS RBOC AM/PM PEAK HOUR 95™ PERCENTILE QUEUES
AM Peak Hour PM Peak Hour
# | Intersection Storage | Volume | Queue length (feet) | Volume | Queue length (feet)
(feet) (vph) Average | 95t o4 (vph) | Average | 95t 9%
N. 7" S / Railyards Blvd
o NB thru+lt 1,375 124 65 135 403 1,100 1,460
14 o  SB thru+rt 1,000 1,020 195 365 883 550 850
e  Eastbound left 125 256 115 210 659 2,530 3,110
e  Eastbound right 320 107 55 100 62 40 160
N. 6" St/ Richards Blvd
e Westbound left 170’ 103 70 130 34 40 135
15 e Westbound thru 535 675 105 250 1,455 290 465
o EB thru+trt 325 1,553 430 650 863 225 465
e  Northbound left 4408 78 35 70 336 110 140
e NBright 440 35 <25 40 173 140 305
N. 7 St / C Street
e Northbound left 60° 98 65 120 42 <25 40
16 e NB thru 265 227 65 155 535 50 125
e SB thrutrt 190 700 250 400 607 310 405
e Eastbound left 25010 37 45 125 234 175 325
e Eastbound right 250 184 200 405 163 195 335
WB Richards Blvd Queue EB Richards Blvd Queue SB N. 7% St Queue
7 lane is followed by 185 foot TWLT lane
8 distance to Bannon Street
? 60 foot lane followed by 40 foot bay taper and 140 feet SB LT to C Street
10 distance to garage
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TABLE 5
CUMULATIVE PLUS RBOC AM/PM PEAK HOUR 95™ PERCENTILE QUEUES
AM Peak Hour PM Peak Hour
# | Intersection Storage | Volume | Queue length (feet) | Volume | Queue length (feet)
(feet) (vph) Average | 95" % (vph) Average | 95" %
N. 5™ St / Richards Blvd
o Westbound left 100 240 110 145 265 115 155
6 e  WB thru+rt 325 1,205 150 320 1,315 185 365
o EB thru+rt 625 1,450 55 130 1,070 315 590
N. 7" St / Richards Blvd
e  Eastbound left 180! 175 165 265 5 <25 60
e EB thru+rt 535 1,190 360 540 1,075 455 520
e  Northbound left 1502 225 90 155 230 235 515
, e  NB thru+rt 475 380 200 335 380 395 575
e  Southbound left 140 35 40 135 80 80 215
e SBthru 250 210 185 310 400 2,025 2,995
e  SBright 110 30 45 135 50 40 135
e  Westbound left 1903 395 235 395 495 715 955
e  WB thrutrt 1,090 1,180 245 450 1,125 440 1,065
N. 7" St / Bannon Street
e  Southbound left 150 30 30 85 100 70 155
e  SB thru+rt 475 750 145 260 1,145 150 295
11 e Northbound left 120* 70 45 95 50 50 120
e NB thru 320 410 45 105 690 150 290
e Eastbound left 2053 115 150 250 100 155 270
e EB thrutright 205 145 45 115 145 150 295
N. 7" St / B Street
e  Southbound left 140° 165 115 150 265 120 130
e  SB thru+rt 190 600 200 290 1,005 230 305
e  Northbound left unk 55 45 120 85 35 80
12 e NB thru+rt 995 550 270 425 1,145 490 505
e  Eastbound left unk 95 70 145 130 100 155
e EB thru+rt unk 430 730 1,215 480 1,935 2,740
e WB left 1,100 720 465 725 405 460 820
e  WB thru+rt 1,100 710 380 690 650 630 1,040
WB Richards Blvd Queue EB Richards Blvd Queue SB N. 7% St Queue
! lane is followed by 185 foot TWLT lane
2 lane continues as TWLT to Bannon Street, a total distance of 470 feet
3 land continues as a TWLT lane to N. 10™ Street, a total distance of 880 feet
#lane is followed by 215 foot TWLT lane to C Street. Total is 335 feet.
3 distance to pedestrian crossing
% Jane is followed by 40 foot bay taper and 60 feet of northbound LT to C Street
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TABLE 5 (continued)
CUMULATIVE PLUS RBOC AM/PM PEAK HOUR 95™ PERCENTILE QUEUES
AM Peak Hour PM Peak Hour
4 | Intersection S | Wl Queue length (feet) Vel Queue length (feet)
(feet) (vph) Average | 95" % ((:1::1111)1 ¢ Average | 95M %
N. 7" S / Railyards Blvd
e Northbound left unk 315 220 255 270 150 260
e NB thru+lt 1,375 875 545 995 1,040 3,800 5,190
e Southbound left unk 25 <25 60 40 60 140
e SB thru+rt 1,000 940 250 375 910 205 350
14 e  Eastbound left 125 295 175 240 375 185 210
e EBthru 320 435 1,160 1,815 500 4,440 5,940
e EBright unk 425 265 830 565 4,155 6,010
e Westbound left unk 455 275 275 385 275 285
o WB thrutrt unk 425 1,240 1,315 390 1,455 1,905
N. 6" St/ Richards Blvd
e Westbound left 170’ 150 115 225 185 105 200
15 e Westbound thru 535 1,260 135 335 1,205 125 225
o EB thru+trt 325 1,795 205 445 1,320 520 595
e Northbound left 4408 190 95 140 420 270 440
e NBright 440 30 35 105 20 <25 65
N. 7 St / C Street
e  Northbound left 60° 110 80 130 50 40 100
16 e NB thru 265 445 45 155 465 80 180
o  SB thru+rt 190 925 135 315 1,165 250 400
o Eastbound left 25010 35 45 120 275 155 270
e Eastbound right 250 40 55 225 120 150 295
WB Richards Blvd Queue EB Richards Blvd Queue SB N. 7% St Queue
7 lane is followed by 185 foot TWLT lane
8 distance to Bannon Street
% 60 foot lane followed by 40 foot bay taper and 140 foot southbound LT at B Street
10 distance to garage
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Access Assessment

The following key findings were made based on review of this information and observation of simulation
results.

Levels of Service at Access Intersections. The three access intersections are projected to operate with
Levels of Service that satisfy the City of Sacramento’s minimum LOS E standard under both Baseline plus
RBOC and Cumulative plus RBOC conditions. However as noted earlier, while the combinations of traffic
volume and intersection capacity at each location project LOS E or better conditions, the projected average
delays to not fully account for the effects of queueing from downstream intersections that may delay traffic
into and out of the site. Average delays could be longer.

Queues on Richards Blvd between N. 6™ Street and N. 7% Street. The extent to which anticipated left
turn queues can be accommodated within the space available between the N. 6 Street and N. 7% Street
intersections. The RBOC project striping plans in each area propose designated turn lanes and Two-Way
Left-Turn (TWLT) lane. Table 6 compares these distances with the anticipated queue lengths under
Baseline plus Project and Cumulative plus Project conditions.

As indicated, the 95™ percentile queues can be accommodated in the area between the two intersections,
although the queues will extend into the TWLT lane area. Observation of the simulation results reveals
that the turn lane queues do not spillover and interfere with through traffic. No alternatives for these
intersection have been assessed.

TABLE 6
RICHARD BLVD QUEUES - N. 6 STREET TO N. 7* STREET
Westbound Left Turn Lane at N. 6" Street Eastbound Left Turn Lane at N. 7% Street
95" Percentile Queue (feet) 95" Percentile Queue
Element Length | Baseline plus | Cumulative Element Length Baseline Cumulative
(feet) RBOC plus RBOC (feet) plus RBOC | plus RBOC
AM PM | AM | PM AM |[PM | AM | PM
Turn Lane 170 Turn Lane 180
TWLT lane 185 TWLT lane 35
Total 355 130 135 225 | 200 Total 215 275 | 130 | 265 60

Queues on N. 7 Street between Richards Blvd and Bannon Street. The extent to which anticipated
left turn queues can be accommodated within the space available between these intersections was evaluated.

The project striping plans in each area proposed designated turn lanes and TWLT lane. Table 7 compares
these distances with the anticipated queue lengths under Baseline plus Project and Cumulative plus Project
conditions. As indicated, in the near term the entire 470 feet of separation between the intersections would
all be available for the northbound queue. The projected queue is far less than this distance When Bannon
Street is extended easterly in the future, the area of N. 7 Street between Richards Blvd and Bannon Street
might be striped with separate left turn lanes at each intersection, and another 170 feet of TWLT separation
could be available between turn lanes. Under the Cumulative plus Project conditions the northbound 95t
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percentile queue may reach Bannon Street in the p.m. peak hour, and the sum of northbound and southbound
queues could exceed the available distance between intersections. However, this conflict did not appear
in viewing the simulation.

TABLE 7
N. 7% STREET QUEUES — RICHARDS BLVD TO BANNON STREET
Northbound Left Turn Lanes at Richards Blvd Southbound Left Turn Lane at Bannon Street
95" Percentile Queue (feet) 95" Percentile Queue
Length | Baseline plus | Cumulative plus Length | Baseline | Cumulative
Element (feegt) RBOCp RBOC | Element (feegt) plus RBOC| plus RBOC
AM PM AM PM AM | PM| AM | PM
Turn Lane 150 Turn Lane 150
TWLT lane 170! Separation 170
Total 320 45 190 155 515 Total 320 na. | na. | 100 155
Total Both Queues 45 190 255 670

Iseparation to end of future SB left turn lane at Bannon Street

Queues on N. 7" Street between Bannon Street and C Street. The extent to which anticipated left turn
queues can be accommodated within the space available between these intersections was evaluated.

The project striping plans in each area proposes a designated turn lanes and TWLT lane to the limit of the
C Street intersection. Table 8 compares these distances with the anticipated queue lengths under Baseline
plus Project and Cumulative plus Project conditions. As shown the projected queues approaching Bannon
Street do not extend to C Street.

Westbound Bannon Street. In addition to the effects of intersection traffic operations, the queue in
the northbound left turn lane is related to the operation of westbound Bannon Street. In this area 135 feet
of curb-side drop-off will be provided on the north side of the street between N. 7% Street and the pedestrian
crossing. This area can accommodate 5-6 vehicles concurrently. The raised pedestrian crossing is located
200 feet beyond N. 7™ Street. Bannon Street has been narrowed to two travel lanes (i.e., 24 feet) with curb
bulb outs. More than 1,000 pedestrian crossing per hour are anticipated. Formal automobile traffic or
pedestrian traffic controls are not planned. Automobiles would have the right of way at the crossing but
cannot legally enter the crossing when occupied by pedestrians. Under these circumstances it is likely that
a queue of westbound traffic will extend back from the crossing towards N. 7% Street, and the simulation
confirms queuing. It is possible that northbound traffic turning left may sit through more than one cycle
and that the projected queue could be longer than estimated.
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TABLE 8
N. 7" STREET QUEUES - BANNON STREET TO C STREET
Northbound Left Turn Lanes at Bannon Street Southbound Left Turn Lane at C Street
95" Percentile Queue (feet) 95" Percentile Queue
Element Length | Baseline plus | Cumulative Element Length Baseline Cumulative
(feet) RBOC plus RBOC (feet) | plus RBOC | plus RBOC
AM | PM | AM | PM AM | PM | AM | PM
Turn Lane 120 Turn Lane n.a.
TWLT lane 215 Separation n.a.
Total 335 170 75 95 120 Total n.a. n.a. n.a. n.a. n.a.

Queues on N. 7" Street between C Street and B Street. The extent to which anticipated left turn queues
can be accommodated within the space available between these intersections was evaluated, as noted in

Table 9.

The segment of N. 7 Street in this area includes a 140 foot-long southbound left turn lane at B Street, and
from that point northerly the street is striped with a reversing bay taper and 60 foot northbound left turn
lane at C Street. The distance from the limit of the C Street intersection to the left turn lane limit line at B
Street is 240 feet. Table 9 compares this distance with the anticipated queue lengths under Baseline plus
Project and Cumulative plus Project conditions.

At this location the two abutting queues might need to be accommodated concurrently in this 240-foot area.
In the a.m. peak hour the sum of concurrent queues is projected to be more than 240 feet under Cumulative
plus Project conditions. Because the peak queues are not forecast to occur concurrently, the simulation
runs revealed that no spillover occurred under Existing plus Project condition but that southbound through
traffic was impeded by spillover queues under Cumulative plus Project conditions.

TABLE 9
N. 7" STREET QUEUES - C STREET TO B STREET
Northbound Left Turn Lanes at C Street Southbound Left Turn Lane at B Street
95" Percentile Queue (feet) 95" Percentile Queue
Element Length Baseline Cumulative Element Length Baseline Cumulative
(feet) plus RBOC plus RBOC (feet) plus RBOC | plus RBOC
AM | PM AM PM AM | PM | AM | PM
Turn Lane 60 Turn Lane 140
Bay Taper 40 Bay Taper 40
Turn Lane 140 Turn Lane 60
Total 240 120 40 130 100 Total 240 65 125 150 130
Total Both Queues 185 165 280 230
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Alternatives. In the short term conditions at this location would change with the implementation
of improvements that are not included in the scope of the RBOC project but will be installed by other
Railyard area projects (i.e., widening of N. 7" Street south of B Street).

Alternatives to full signalized access at the N. 7" Street / C Street intersection were considered but rejected.
These alternatives are:

e Unsignalized N. 7" Street / C Street intersection with full access
e Partial traffic signal with northbound left turn prohibited

Decisions regarding access to this location needs to consider the opportunities for alternative access that
may be absent today but will be available in the future, as well as the effects of alternative traffic patterns
through the RBOC site. In the short term eliminating northbound left turn at C street would add traffic onto
Bannon Street and which could exacerbate conflicts with the drop-off and loading functions on that street
and at the pedestrian crossing. In the long term the anticipated extensions of 5™ and 6™ Streets to Railyards
Blvd could compensate for the absence of a northbound left turn at C Street if necessary, but in the near
term extending N. 6™ Street to B Street is beyond the scope of the RBOC project. The removal of a traffic
signal at C Street would result in a large volume of traffic crossing the LRT tracks at an uncontrolled
crossing. This alternative is unlikely to be accepted by SacRT or by the California Public Utilities
Commission.

Westbound C Street. As with the N. 7" Street / Bannon Street traffic signal, the flow of westbound
traffic on C Street would be a consideration in the evaluation of the C Street signal. In this case the gated
access to the parking lots and to the parking structure would be the primary issue. The extent to which
traffic from these locations could queue back to N. 7 Street is related to the gate capacity and resulting
vehicle headways. The two garage gates employ proximity sensors to detect and validate the license plate
of an entering vehicle. Under this system each gate has a practical capacity of about 600 vehicles per hour
(vph), and the combined capacity of the garage’s four gates is 2,400 vehicles per hour. At this rate the site’s
1,630 spaces could be filled in 40 minutes. A practical matter the flow rate from N. 7% Street and from
Richards Blvd to the garages is somewhat metered by signal timing at the adjoining intersections, and the
garage entrance capacity at each entrance (i.e., 1,200 vph) exceeds the flow rate out of the traffic signals
into RBOC. As a result, queuing from the garages back to N. 7 Street is not anticipated in the simulation.

Eastbound C Street. In the evening traffic will flow out of the garage and parking lots and into the
N. 7% Street intersection. While delays to eastbound RBOC traffic do not affect the flow of background
traffic on N. 7% Street, the queue of southbound through traffic on N. 7% Street does affect outbound RBOC
traffic. Asnoted in Tables 4 and 5 those queues are projected to result in eastbound queues on C Street that
extend back to the garage entrance.
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INTRODUCTION

This report provides analysis of proposed new signalized intersections and existing signalized
intersections adjacent to the Richards Blvd Office Complex (RBOC) project in the City of
Sacramento. The project site is located south of Richards Blvd and west of N. 7™ Street. The
RBOC proposes signalized vehicle access at three new intersections and will modify two
existing signalized intersections in conjunction with proposed frontage improvements on
Richards Blvd and on N. 7 Street. The intersection locations are summarized below. Figure 1
displays the subject intersections and the RBOC site.

N. 7' Street / Bannon Street (new)

N. 7% Street / C Street (new)

N. 6% Street / Richards Blvd (new)
Richards Blvd / N. 7 Street (modification)
N. 7% Street / N. B Street (modification)

This report is intended to summarize signal design concept elements for improvements to each
intersection for review and approval by City staff prior to preparation of construction documents
for the traffic signal installations and/or modifications. The report presents traffic volume
projections for the intersections, associated operating levels of service, vehicle queue estimates
and discussion of pedestrian and bicycle facilities. Also appended to this report is a
memorandum prepared by Kimley-Horn which outlines in detail the light rail preemption
operations for the two new traffic signals proposed for N. 7 Street.

This report includes and makes use of a traffic operations analysis technical memo (7raffic
Operational Analysis for RBOC DCR’s, KD Anderson & Associates) prepared for and in advance
of this Design Concept Report. The analysis provides SimTraffic simulation to evaluate the
operation of existing and proposed traffic signals in the area of the RBOC as required by the City
of Sacramento to support the Design Concept Report. The operational analysis has been
previously reviewed and commented on by City staff. The analysis utilized traffic volume
forecasts created for the RBOC EIR and subsequently supplemented for the Department of
General Services (DGS) were adjusted to account for the quantity of employment and on-site
parking now proposed, as well as the location of site access, parking and drop-off /loading.
SimTraffic networks created for the RBOC EIR and subsequent document were then adjusted to
account for the current access and internal circulation proposal. Resulting traffic operations
expressed in terms of intersection delays and peak vehicle queues were projected and used to
evaluate the feasibility of proposed access as well as internal circulation.

RBOC on-site employment is expected to ultimately reach 5,000 Eersons. The RBOC includes a
1,294 space parking garage with access to C Street between N. 6™ Street and N. 7™ Street and to
N. 6 Street between Richards Blvd and Bannon Street, as well as surface parking for visitors
and employees with access to C Street. The RBOC includes designated drop-off and loading
areas on Bannon Street as well as a pedestrian crossing linking RBOC’s office towers with the
parking structure. No direct access to the project’s parking areas is planned via Bannon Street.

Signal Design Concept Report Page 1
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SETTING
Roads

Richards Blvd is a 4-lane arterial street which extends from I-5 in the west to SR 160 in the east,
a distance of approximately 1.5 miles. The majority of the roadway provides a continuous center
turn lane. The posted speed limit ranges from 35 - 40 mph.

The project will construct a new N. 6™ Street intersection with Richards Blvd located
approximately 600> west of N. 7" Street and 400° east of N. 5% Street. The south side of
Richards Blvd will be widened and reconstructed between the new N. 6 Street intersection and
N. 7™ Street. Existing bike lanes will also be enhanced between these intersections and will
include 6 wide lanes with a 3° wide bike lane buffer on both the north and south sides of the
street.

Richards Blvd will be restriped between the N. 6™ and N. 7 Street intersections to eliminate the
existing 3™ westbound lane. This lane currently extends west from N. 7" Street and is dropped
at the location of the new N. 6 Street alignment. The existing bus pull out will remain in place
on the north side of the street. These striping modifications will eliminate the lane drop merge
maneuvers, provide width for the bike lane buffer and facilitate traffic signal improvements at
the N. 6™ Street intersection. The balance of the existing pavement area and pull out will be
available for RT busses and passenger drop-off to the light rail station.

A bus stop will be located on the south side of Richards Blvd east of N. 6 Street. This will
include a bus pad for loading and unloading of passengers.

N. 7t Street is designated as a collector street south of Richards Blvd to N. B Street and an
arterial street south of N. B Street. N. 7™ Street extends south from Richards Blvd through the
downtown for a distance of approximately 2 miles and terminates at T Street. The posted speed
limit is 35 mph. The roadway currently provides two northbound and one southbound travel lane
and a continuous center turn lane between Richards Blvd and N. B Street. The 2"¢ southbound
lane is currently striped out to prohibit vehicles and the southbound light rail track alignment
also follows this lane. South of N. B Street the roadway is a 2-lane street.

The Sacramento Regional Transit District (RT) operates the Green Line light rail line along N.
7" Street. The Green Line is in-street running from N. B Street to Richards Blvd and terminates
at the Township 9 LRT station located at the northwest quadrant of the Richards Blvd / N. 7%
Street intersection. The northbound and southbound tracks transition to a single track within the
N. 7 Street / N. B Street intersection and continue south on the east side of N. 7™ Street adjacent
to the northbound vehicle lane.

The RBOC project will construct new Bannon Street and N. C Street intersections with N. 7%
Street to serve the project. The Bannon Street intersection will be located 550” south of Richards

Signal Design Concept Report Page 2
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Blvd. The N. C Street intersection will be located 400’ south of Bannon Street and 300’ north of
N. B Street. The west side of N. 7™ Street will be widened and reconstructed between N. B
Street and Richards Blvd. This will include a 2-way cycle track facility to replace the existing
southbound Class II bike lane. A 2’ wide raised median will separate the cycle track from the
southbound vehicle lanes and RT track. The cycle track will provide 5’ lanes separated by a 2’
wide striped median. Cycle track operations will be controlled by the traffic signals at the
Bannon Street and N. C Street intersections.

Alternative Transportation Modes

Transit Service. RT bus and light rail service is provided on Richards Blvd and via the
Township 9 LRT station immediately adjacent to the site. A new bus stop will be located on the
south side of Richards Blvd immediately east of N. 6 Street.

Pedestrian Facilities. Continuous sidewalks are provided on Richards Blvd and on N. 7 Street
in the vicinity of the project site. The RBOC project will widen existing sidewalk facilities
adjacent to the site. A 24’ sidewalk will be provided on the Richards Blvd frontage and a 16’
sidewalk along the N. 7™ Street frontage. Expanded pedestrian crossings 15° in width will be
provided at the N. 6' Street and N. 7™ Street intersections for pedestrian circulation to and from
the RBOC site and the Township 9 LRT station.

Bicycle Facilities. Class Il on-street bike lanes are currently provided on both Richards Blvd
and N. 7% Street adjacent to the RBOC site. As previously discussed, the project will construct
enhanced bicycle facilities on both streets adjacent to the site. Six foot Class II bike lanes with a
3’ wide striped buffer will be provided on Richards Blvd. A 2-way cycle track with 5’ lanes and
a raised 2’ wide island buffer will be provided on the west side of N. 7% Street.

Adjacent Land Uses

Existing development adjacent to the RBOC project and subject intersections consists of the
Township 9 LRT station to the north, industrial uses on the east side of N.7% Street and industrial
uses to the west of the proposed N. 6™ Street alignment. Property on N. B Street adjacent to the
south side of the RBOC site is undeveloped.

Traffic Volumes

Figures 2 and 3 display baseline plus project and cumulative with project peak hour intersection
volumes, respectively. Please refer to the appended operational analysis for additional detail on
traffic volume projections. Pedestrian volumes have also been estimated for the primary
circulation routes. These consist of Richards Blvd crossings at the N. 6" Street and N. 7™ Street
intersections to and from the RBOC site and the Township 9 LRT station. Approximately 600
peak hour pedestrians are projected at the N. 6 Street intersection and 900 at the N. 7 Street
intersection.
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RICHARDS BLVD /N. 7™ STREET INTERSECTION

PROJECTED INTERSECTION OPERATIONS

Intersection Levels of Service

Projected intersection operations are summarized in Tables 1 and 2 for baseline plus project and
cumulative with project conditions, respectively. As shown in Tables 1, level of service (LOS) E
is projected in both the a.m. and p.m. peak hours under baseline plus project conditions. This is
within acceptable operating standards identified for the intersection. Under long term
cumulative conditions, p.m. peak hour intersection operations are projected at LOS F, exceeding
identified standards.

TABLE 1
BASELINE PLUS RBOC LEVELS OF SERVICE
Acceptable AM Peak Hour PM Peak Hour
Intersection LOS LOS Delay LOS Delay
N. 7™ Street / Richards Blvd A-E E 55 E 71
TABLE 2
CUMULATIVE PLUS RBOC LEVELS OF SERVICE
Acceptable AM Peak Hour PM Peak Hour
Intersection LOS LOS Delay LOS Delay
N. 7% Street / Richards Blvd A-E D 54 F 148

Vehicle Queues

Tables 3 and 4 summarize projected vehicle queues at the intersection. As shown, projected
vehicle queues can be accommodated within the turn pocket lengths with the exception of the
existing southbound left and right turn lanes under both background and cumulative plus project
conditions.
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TABLE 3
BASELINE PLUS RBOC AM/PM PEAK HOUR 95™ PERCENTILE QUEUES

AM Peak Hour PM Peak Hour
Intersection Storage | Volume | Queue length (feet) | Volume | Queue length (feet)
(feet) (vph) Average | 95t 94 (vph) | Average | 95t %

N. 7" St/ Richards Blvd

e Eastbound left 170! 192 180 275 10 30 130
e Northbound left 6202 41 <25 45 352 110 190
e Southbound left 140 13 <25 40 87 110 205
e SBright 110 20 <25 55 77 125 200
o  Westbound left 1903 488 350 650 297 335 555
TABLE 4
CUMULATIVE PLUS RBOC AM/PM PEAK HOUR 95™ PERCENTILE QUEUES
AM Peak Hour PM Peak Hour
Intersection Storage | Volume | Queue length (feet) | Volume | Queue length (feet)
(feet) (vph) Average | 95" % (vph) Average | 95M %
N. 7" St / Richards Blvd
e Eastbound left 170! 175 165 265 5 <25 60
e Northbound left 6202 225 90 155 230 235 515
e Southbound left 140 35 40 135 80 80 215
e SBright 110 30 45 135 50 40 135
o  Westbound left 1903 395 235 395 495 715 955
SIGNAL DESIGN SUMMARY

Exhibits TS-1 and TS-2 display the traffic signal modifications proposed for the Richards Blvd /
N. 7* Street intersection. The attached Striping Plan exhibit displays intersection geometrics,
bicycle facilities, pedestrian crosswalk striping and lane dimensions. The majority of the
existing signal equipment at the intersection will remain in place. No change to existing signal
phasing is proposed. Equipment at the southwest corner will be replaced to accommodate
project frontage improvements. It is proposed to reuse the existing video detection camera and
emergency vehicle detector at the southwest corner. Eastbound advance detector loops will be
replaced and located for a 35 mph design speed.
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Truck Turn Paths

Design vehicle turning movement paths are displayed on the attached exhibit. An eastbound
right turn movement from Richards Blvd to N. 7" Street is displayed around the proposed
southwest corner which will be reconstructed. As shown, a WB-50 design vehicle can
satisfactorily negotiate this turn.

Pedestrian Crossing Locations

Crosswalks and pedestrian equipment currently provided across all legs of the intersection. The
west side crosswalk will be expanded to 15° in width and striped with continental solid bars for
higher visibility.

Bicycle Movements

Colored bicycle markings are proposed across all legs of the intersection on the inside of the
pedestrian crosswalk markings to direct bicycle turning traffic to utilize the pedestrian signals.
The northbound cycle track lane will terminate at the south side of the intersection. Colored
bicycle markings are also proposed to direct bikes to the southwest corner of the intersection and
utilize pedestrian signals to continue across the intersection. Additional signing and pavement
markings are also proposed to indicate that the cycle track lane is ending at the intersection. This
is displayed on exhibit TS-1.

N. 7" STREET /N. B STREET INTERSECTION

PROJECTED INTERSECTION OPERATIONS

Intersection Levels of Service

Projected intersection operations are summarized in Tables 5 and 6 for baseline plus project and
cumulative with project conditions, respectively. As shown in Tables 6, LOS F and E are
projected in the a.m. and p.m. peak hours under baseline plus project conditions. Under long
term cumulative conditions, LOS F is projected during both the morning and afternoon peak
hours.

TABLE §
BASELINE PLUS RBOC LEVELS OF SERVICE
Acceptable AM Peak Hour PM Peak Hour
Intersection LOS LOS Delay LOS Delay
N. 7" Street / N. B Street A-E F 98 E 67
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TABLE 6
CUMULATIVE PLUS RBOC LEVELS OF SERVICE

Acceptable AM Peak Hour PM Peak Hour
Intersection LOS LOS Delay LOS Delay
N. 7" Street / N. B Street A-E F 83 F 119

Vehicle Queues

Tables 7 and 8 summarize projected vehicle queues at the intersection. As shown, projected left
turn queues can generally be accommodated within the turn pocket lengths under both
background and cumulative plus project conditions. The southbound left turn pocket on N. 7%
Street is projected to be slightly exceeded (5”) under cumulative p.m. peak hour conditions.

TABLE 7
BASELINE PLUS RBOC AM/PM PEAK HOUR 95™ PERCENTILE QUEUES
AM Peak Hour PM Peak Hour
Intersection Storage | Volume | Queue length (feet) | Volume | Queue length (feet)

(feet) (vph) Average | 95t 94 (vph) | Average | 95t %

N. 7" St/ B Street

e  Southbound left 125! 24 <25 65 91 40 125
e  WBright turn 1,100 49 145 585 47 25 50
TABLE 8
CUMULATIVE PLUS RBOC AM/PM PEAK HOUR 95™ PERCENTILE QUEUES
AM Peak Hour PM Peak Hour
Intersection Storage | Volume | Queue length (feet) | Volume | Queue length (feet)

(feet) (vph) Average | 9519, (vph) Average | 95" %

N. 7" St/ B Street

e Southbound left 125! 165 115 150 265 120 130
e WB left 1,100 720 465 725 405 460 820
SIGNAL DESIGN SUMMARY

Exhibit TS-3 displays the traffic signal modifications proposed for the N. 7% Street / N. B Street
intersection. The attached Striping Plan exhibit displays intersection geometrics, bicycle
facilities, pedestrian crosswalk striping and lane dimensions. The majority of the existing signal
equipment at the intersection will remain in place. No change to existing signal phasing is
proposed. The 1-B pole and PBA post at the northwest corner will be replaced to accommodate
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project frontage improvements. The existing mast arm pole and equipment can remain in place
on this corner. Two pull boxes will need to be relocated behind the new curb line.

Pedestrian Crossing Locations

Crosswalks and pedestrian equipment is currently provided across all legs of the intersection.

Bicycle Movements

Pedestrians and bicycles currently share the sidewalk on the west side of N. 7' Street south of N.
B Street. Colored bike markings are proposed for the west side of the intersection to direct
northbound bicyclists to the beginning of the cycle track at the northwest corner of the
intersection.

N. 7™M STREET / BANNON STREET INTERSECTION

PROJECTED INTERSECTION OPERATIONS

Intersection Levels of Service

Projected intersection operations are summarized in Tables 9 and 10 for baseline plus project and
cumulative with project conditions, respectively. As shown, satisfactory LOS C or better is
projected in both the a.m. and p.m. peak hours under both baseline and cumulative plus project
conditions. This is within acceptable operating standards identified for the intersection.

TABLE 9
BASELINE PLUS RBOC LEVELS OF SERVICE
Acceptable AM Peak Hour PM Peak Hour
Intersection LOS LOS Delay LOS Delay
N. 7% Street / Bannon Street A-E C 21 C 21
TABLE 10
CUMULATIVE PLUS RBOC LEVELS OF SERVICE
Acceptable AM Peak Hour PM Peak Hour
Intersection LOS LOS Delay LOS Delay
N. 7" Street / Bannon Street A-E B 17 C 24
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Vehicle Queues

Tables 11 and 12 summarize projected vehicle queues at the intersection. As shown, projected
northbound left turn vehicle queues can be accommodated within the turn pocket length and
center lane area. Eastbound queues on Bannon Street are projected to extend past the mid-block
pedestrian crosswalk.

TABLE 11
BASELINE PLUS RBOC AM/PM PEAK HOUR 95™ PERCENTILE QUEUES
AM Peak Hour PM Peak Hour
Intersection Storage | Volume | Queue length (feet) | Volume | Queue length (feet)

(feet) (vph) Average | 95 % (vph) | Average | 95t %

N. 7" St/ Bannon Street

e Northbound left 120! 161 90 170 31 <25 75
e Eastbound left 2052 117 85 134 159 195 340
e FEastbound right 205 128 175 320 124 110 260
TABLE 12
CUMULATIVE PLUS RBOC AM/PM PEAK HOUR 95™ PERCENTILE QUEUES
AM Peak Hour PM Peak Hour
Intersection Storage | Volume | Queue length (feet) | Volume | Queue length (feet)

(feet) (vph) Average | 95" % (vph) Average | 95" %

N. 7 St/ Bannon Street

e Northbound left 120! 70 45 95 50 50 120

e FEastbound left 2052 115 150 250 100 155 270

e EB thrutright 205 145 45 115 145 150 295
SIGNAL DESIGN SUMMARY

Exhibit TS-4 displays the proposed traffic signal design for the Bannon Street / N. 7 Street
intersection. The attached Striping Plan exhibit displays intersection geometrics, bicycle
facilities, pedestrian crosswalk striping and lane dimensions. Typical Tee intersection phasing is
proposed with a protected northbound left turn phase on N. 7" Street. The north side pedestrian
crossing phase is proposed to operate with the northbound left turn phase. The northbound
contra-flow cycle track movement will be operated with the phase 4 vehicle phase and bicycle
head indications will be provided for this movement. Proposed light rail pre-emption is
indicated on the plan sheet for both inbound and outbound train traffic. Pre-emption will be
accompanied by activated regulatory and warning signs as displayed on the plan. LRT train
signal indications will also be provided.
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It is proposed to prohibit right turns on red from Bannon Street during the N. 7% Street phase 4
green. This is for bicycle safety. It is unlikely that a motorist turning right from Bannon Street
would anticipate a northbound bike and a northbound bike may also not be readily visible from
the eastbound right turn lane.

The light rail overhead contact system (OCS) will require non-standard poles for mast arms to
clear the messenger wires. Exhibit TS-7 displays the equipment dimensions needed for poles on
each side of N. 7 Street. This considers the existing lines on the east side of N. 7™ Street as
well as new OCS pole locations on the west side.

Truck Turn Paths
WB-50 design vehicle turning movement paths are displayed on the two attached Bannon Street
exhibits. Left and right turns into and out of Bannon Street are presented. As shown, a WB-50

design vehicle can satisfactorily negotiate these turns.

Pedestrian Crossing Locations

Crosswalks and associated pedestrian equipment are proposed across Bannon Street and on the
north side of the intersection across N. 7™ Street. A crossing is not proposed at this time on the
south side of the intersection due to an existing driveway on the east side of N. 7 Street. The
driveway location does not permit an acceptable crosswalk alignment. A future extension of
Bannon Street to the east will permit installation of an additional crossing on the south side of
the intersection.

Bicycle Movements

Colored bicycle markings are proposed across the west and north legs of the intersection on the
inside of the pedestrian crosswalk markings to direct outbound Bannon Street bicycle turning
traffic to utilize the pedestrian signals or enter the cycle track. Colored markings will also
delineate the cycle track through the intersection. No exclusive bicycle phases are proposed for
the intersection.

Traffic Signal Equipment

Placement of the controller and service cabinets is shown at the southwest corner of the
intersection located at the rear of the 16’ wide sidewalk. It is anticipated that electrical service
can be provided in this area and the location of the controller cabinet on this corner will facilitate
installation of signal interconnect conduit.

Fiber optic signal interconnect as well as LRT pre-emption cables will be installed on N. 7%
Street and will connect to existing conduit facilities on the east side of the roadway.
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Other equipment will include standard City of Sacramento signal design features such as
emergency vehicle pre-emption (GPS based), CCTV PTZ camera installation, modems, video
stop bar detection and advance detection on N. 7™ Street. Equipment details are displayed on
exhibits TS-8 through TS-10. Advance detection placement on N. 7™ Street is shown at 200 feet
and is based upon a 35 mph design speed. Video or radar equipment is proposed for the advance
detection in place of City standard loops due to the existence of the in-street light rail tracks.

Existing Driveways

An existing driveway is located on the east side of N. 7 Street immediately adjacent to the
intersection. The driveway is located out of the intersection just south of the proposed
northbound stop bar. It is proposed to limit turning movements at this driveway to right turns via
signing. Turn prohibition signage will be placed at the back of walk as well as on the signal mast
serving southbound N. 7™ Street.

N. 7TH STREET / N. C STREET INTERSECTION

PROJECTED INTERSECTION OPERATIONS

Intersection Levels of Service

Projected intersection operations are summarized in Tables 13 and 14 for baseline plus project
and cumulative with project conditions, respectively. As shown, satisfactory LOS C is projected
in both the a.m. and p.m. peak hours under both baseline and cumulative plus project conditions.
This is within acceptable operating standards identified for the intersection.

TABLE 13
BASELINE PLUS RBOC LEVELS OF SERVICE
Acceptable AM Peak Hour PM Peak Hour
Intersection LOS LOS Delay LOS Delay
N. 7" Street / C Street A-E C 21 C 26
TABLE 14
CUMULATIVE PLUS RBOC LEVELS OF SERVICE
Acceptable AM Peak Hour PM Peak Hour
Intersection LOS LOS Delay LOS Delay
N. 7 Street / C Street A-E C 19 C 30
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Vehicle Queues

Tables 15 and 16 summarize projected vehicle queues at the intersection. As shown, projected
northbound left turn vehicle queues are projected to exceed the length of the turn pocket and
would extend into the number 1 northbound lane. Eastbound queues on N. C Street are projected
to extend past the parking garage entrance.

TABLE 15
BASELINE PLUS RBOC AM/PM PEAK HOUR 95™ PERCENTILE QUEUES
AM Peak Hour PM Peak Hour
Intersection Storage | Volume | Queue length (feet) | Volume | Queue length (feet)

(feet) (vph) Average | 95t % (vph) | Average | 95t %

N. 7" St/ C Street

e Northbound left 60! 98 65 120 42 <25 40

o Eastbound left 2507 37 45 125 234 175 325

e Fastbound right 250 184 200 405 163 195 335

TABLE 16
CUMULATIVE PLUS RBOC AM/PM PEAK HOUR 95™ PERCENTILE QUEUES
AM Peak Hour PM Peak Hour
Intersection Storage | Volume | Queue length (feet) | Volume | Queue length (feet)
(feet) (vph) Average | 95" % (vph) | Average | 95% %

N. 7 St/ C Street

e Northbound left 60! 110 80 130 50 40 100

o Eastbound left 2502 35 45 120 275 155 270

e Eastbound right 250 40 55 225 120 150 295

SIGNAL DESIGN SUMMARY

Exhibit TS-5 displays the proposed traffic signal design for the N. C Street / N. 7% Street
intersection. The attached Striping Plan exhibit displays intersection geometrics, bicycle
facilities, pedestrian crosswalk striping and lane dimensions. Typical Tee intersection phasing is
proposed with a protected northbound left turn phase on N. 7 Street. The northbound contra-
flow cycle track movement will be operated with the phase 4 vehicle phase and bicycle head
indications will be provided for this movement. Proposed light rail pre-emption is indicated on
the plan sheet for both inbound and outbound train traffic. Pre-emption will be accompanied by
activated regulatory and warning signs as displayed on the plan. LRT train signal indications
will also be provided.
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It is proposed to prohibit right turns on red from N. C Street during the N. 7% Street phase 4
green. This is for bicycle safety. It is unlikely that a motorist turning right from N. C Street
would anticipate a northbound bike and a northbound bike may also not be readily visible from
the eastbound right turn lane.

The light rail overhead contact system (OCS) will require non-standard poles for mast arms to
clear the messenger wires. Exhibit TS-7 displays the equipment dimensions needed for poles on
each side of N. 7™ Street. This considers the existing lines on the east side of N. 7" Street as
well as new OCS pole locations on the west side.

Truck Turn Paths

Fire truck design vehicle turning movement paths are displayed on the attached N. C Street
exhibit. Right turns in and out of N. C Street are presented. As shown, a fire truck design
vehicle can satisfactorily negotiate these turns.

Pedestrian Crossing Locations

A crosswalk and associated pedestrian equipment is proposed across N. C Street. No pedestrian
facilities are proposed for crossing N. 7" Street at this intersection. N. C Street will be a private
drive and will primarily provide vehicle access to the on site parking garage and service lot.
Pedestrian activity from this area to the east side of N. 7" Street is not expected. The existing N.
7™ Street crossing at N. B Street is located 275 to the south.

Bicycle Movements

No bicycle facilities are proposed for N. C Street. Colored bike markings will delineate the cycle
track through the intersection. No exclusive bicycle phases are proposed for the intersection.

Traffic Signal Equipment

Placement of the controller and service cabinets is shown at the southwest corner of the
intersection located at the rear of the 16 wide sidewalk. It is anticipated that electrical service
can be provided in this area and the location of the controller cabinet on this corner will facilitate
installation of signal interconnect conduit.

Fiber optic signal interconnect as well as LRT pre-emption cables will be installed on N. 7%
Street and will connect to existing conduit facilities on the east side of the roadway.

Other equipment will include standard City of Sacramento signal design features such as
emergency vehicle pre-emption (GPS based), CCTV PTZ camera installation, modems, video
stop bar detection and advance detection on N. 7™ Street. Equipment details are displayed on
exhibits TS-8 through TS-10. Advance detection placement on N. 7™ Street is shown at 200 feet
and is based upon a 35 mph design speed. Video or radar equipment is proposed for the advance
detection in place of City standard loops due to the existence of the in-street light rail tracks.
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Existing Driveways

An existing driveway is located on the east side of N. 7% Street and approximately half of the 32
wide driveway will extend into the intersection past the northbound stop bar. This driveway is
currently gated and not in use. Property served by this driveway is owned by the City and this
property is also served by other driveways. It is proposed to coordinate with the City for the
removal of this driveway cut. The driveway cut would be removed in conjunction with
construction of the signal system.

RICHARDS Blvd / N. 6" STREET INTERSECTION

PROJECTED INTERSECTION OPERATIONS

Intersection Levels of Service

Projected intersection operations are summarized in Tables 17 and 18 for baseline plus project
and cumulative with project conditions, respectively. As shown, satisfactory LOS C to D is
projected in both the a.m. and p.m. peak hours under both baseline and cumulative plus project
conditions. This is within acceptable operating standards identified for the intersection.

TABLE 17
BASELINE PLUS RBOC LEVELS OF SERVICE
Acceptable AM Peak Hour PM Peak Hour
Intersection LOS LOS Delay LOS Delay
N. 6% Street / Richards Blvd A-E D 40 C 29
TABLE 18
CUMULATIVE PLUS RBOC LEVELS OF SERVICE
Acceptable AM Peak Hour PM Peak Hour
Intersection LOS LOS Delay LOS Delay
N. 6% Street / Richards Blvd A-E C 21 D 43

Vehicle Queues

Tables 19 and 20 summarize projected vehicle queues at the intersection. As shown, projected
westbound left turn vehicle queues on Richards Blvd can be accommodated within the turn
pocket length and center lane area. Northbound queues on N. 6™ Street can also be
accommodated prior to reaching the Bannon Street intersection.
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TABLE 19
BASELINE PLUS RBOC AM/PM PEAK HOUR 95™ PERCENTILE QUEUES

AM Peak Hour PM Peak Hour
Intersection Storage | Volume | Queue length (feet) | Volume | Queue length (feet)
(feet) (vph) Average | 95t 04 (vph) | Average | 95t 9%

N. 6™ St/ Richards Blvd

e  Westbound left 160! 103 70 130 34 40 135
e Northbound left 4402 78 35 70 336 110 140
e Northbound right 440 35 <25 40 173 140 305
TABLE 20
CUMULATIVE PLUS RBOC AM/PM PEAK HOUR 95™ PERCENTILE QUEUES
AM Peak Hour PM Peak Hour
Intersection Storage | Volume | Queue length (feet) | Volume | Queue length (feet)
(feet) (vph) Average | 95" % (vph) | Average | 95" %
N. 6" St/ Richards Blvd
e  Westbound left 160! 150 115 225 185 105 200
¢ Northbound left 4407 190 95 140 420 270 440
e Northbound right 440 30 35 105 20 <25 65
SIGNAL DESIGN SUMMARY

Exhibit TS-6 displays the proposed traffic signal design for the Richards Blvd / N. 6 Street
intersection. The attached Striping Plan exhibit displays intersection geometrics, bicycle
facilities, pedestrian crosswalk striping and lane dimensions. Typical Tee intersection phasing is
proposed with a protected westbound left turn phase on Richards Blvd. Pedestrian phases are
proposed across the east side and south side of the intersection.

Raised islands are proposed on the north side of the intersection to fill in the existing passenger
drop off area to the LRT station. This drop off area cannot be maintained within the signalized
intersection limits. Passenger drop off will be accommodated to the east of the intersection
between N. 61 and N. 7" Streets. The raised islands will also provide transition from the
existing north side curb line for westbound traffic, will accommodate traffic signal equipment
and will reduce the length of the Richards Blvd pedestrian crossing. The crosswalk length will
be reduced from approximately 97’ to 75’ relative to the existing north side curb location.

Signal Design Concept Report Page 18

Richards Blvd Office Complex Traffic Signals K



Truck Turn Paths

WB-50 design vehicle turning movement paths are displayed on the three attached N. 6 Street
exhibits. Left and right turns into and out of N. 6™ Street are presented. As shown, a WB-50
design vehicle can satisfactorily negotiate a westbound left turn from Richards Blvd and a
northbound right turn from N. 6™ Street. Eastbound right turns from Richards Blvd cannot be
accommodated without utilizing the full width of N. 6™ Street. The southwest corner of the
intersection will be improved for ADA access within the existing right of way, but this will not
permit construction of a curb return to accommodate a WB-50 turn. Future widening of the west
side of N. 6™ Street will mitigate this condition.

In the interim, the project proposes coordinated operation of truck deliveries. Any truck
deliveries will generally be within the early morning off-peak hours and these arrivals will be
coordinated with the on-site loading dock. It is proposed that northbound N. 6™ Street will be
coned off for a short period of time to accommodate a truck arrival from eastbound Richards
Blvd. The limits of this temporary turn area are displayed on the turn exhibit.

Pedestrian Crossing Locations

Crosswalks and associated pedestrian equipment are proposed across N. 6™ Street and on the east
side of the intersection across Richards Blvd. A crossing is not proposed on the west side of the
intersection. The majority of all pedestrian crossings of Richards Blvd will be oriented to the
southwest corner of the intersection from the RBOC site to the light rail station. An expanded
crossing 15° in width is proposed and will include continental bar markings for increased
visibility. A west side crossing is not proposed, as RT has requested a parking area for
maintenance vehicles on the north side of Richards Blvd to occasionally access the track
equipment house on the north side of the light rail lines. Maintenance vehicles currently utilize
the existing pull out area. The existing pavement area immediately west of the proposed raised
island is intended for this maintenance vehicle parking and this would conflict with a pedestrian
crossing on the west side of the intersection.

Bicycle Movements

Colored bicycle markings are proposed across the east and south legs of the intersection on the
inside of the pedestrian crosswalk markings to direct bicycle traffic through the intersection. No
bicycle facilities are proposed for N. 6% Street. Video detection will be provided for the bike
lane approaches on Richards Blvd.

Traffic Signal Equipment

Placement of the controller and service cabinets is shown on the north side of the intersection
with the new raised island area. It is anticipated that electrical service can be provided in this
area and the location of the controller cabinet on this side will facilitate installation of signal
interconnect conduit. The adjacent maintenance vehicle parking area proposed for RT vehicles
can then also be utilized by City signal maintenance vehicles.
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Fiber optic signal interconnect cables will be installed on Richards Blvd and will connect to
existing conduit facilities on the north side of the roadway.

Other equipment will include standard City of Sacramento signal design features such as
emergency vehicle pre-emption (GPS based), CCTV PTZ camera installation, modems, video
stop bar detection and advance detector loops on Richards Blvd. Equipment details are
displayed on exhibits TS-8 through TS-10. Advance detection placement on Richards Blvd is
shown at 200 feet and is based upon a 35 mph design speed.
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o oscrm o i CITY OF SACRAMENTO RICHARDS BLVD OFFICE COMPLEX £ Mndensor
v . 2271 DEPARTMENT OF PUBLIC WORKS TRAFFIC SIGNAL PLAN Tronsportaion Engineers s
SEAE 3853 Taylor Road, Sulte G ol |—o—
“RAMSET  Tarnc S pa S G
20 L . . Loomis, California 95650 &)
oF Rt 6D & STO\GA PAGE 30 [—— DESION BY: MLBEGKER CHECKED BY: KANDERSON RICHARDS BLVD / N 7TH STREET S 10
VERT. FILE: DATE _11/3/20 R.CE. DATE GITY OF SACKAMENTO, CA




VIDEO DETECTION FIELD OF VIEW
AND MOUNTING DETAIL

V[DEEI ) DETECTION
NOREER [omses oF [ canera
wnmu Sveras | CaeRn
6 LS +
BIKE LANE ! HAST ARM
GREATER THAN
CATER TH 2 LUMINAIRE. AR
BIKE LANE
SPLIT pHAsE f LUMINARE. ARH
NOTE: A LANE 1S DEFINE AS 12

Lo roaTRG = WATER TIGHT

oROGRS

)}

oo]
m

CAMERN'S WXL

NOTES:

CAMERAS FIELD OF VIEW GV) SHALL BE
SHECKED 10 VERITY THAT TH CAMERA cAN
L/ VERA SHALL HAVE
R HAN ORIZONTAL (O DF 3 I AL
LAES D0 NIT FIT IN THE 0V THEN
CAMERAS OR LODPS VILL BE

2. VIDED SHALL BE USED FOR STOPBAR
DETECTION DALY,

mﬁ%é

MOTE DETAL DOGNSTRATES OV a0 ADONG .y
s KT DONITE T AT O DETECTED

GENERAL NOTES — TRAFFIC SIGNALS

- TRAFFIC SIGNAL SYSTEN, SHALL BE CONSTRUCTED PER CITY OF SACRANENTO

IMPROVEMENT STANDARDS AND CONSTRUCTION SPECIFICATIONS AND Tt
CATTRANS STANDARD PLANS AN STANDARS, SPECHCATONS. LATEST Eomons.
THIS PLAN ACCURATE FOR ELECTRICAL WORK ONLY.
ALL LUMINAIRES SHALL BE LED.
ALL NEW TRAFFIC SIGNAL STANDARDS SHALL BE GALVANIZED.
ALL CONDUITS SHALL BE SCHEDULE 40 PVC UNLESS OTHERWISE SPECIFIED.
ALL NEW PVC CONDUIT SHALL CONTAIN 1410 GREEN GROUND CONDUCTOR.
PULL BOXES SHALL BE NO. 5 UNLESS NOTED OTHERWISE.
INSTALL 6" CONCRETE COLLAR AROUND ALL PULL BOXES IN NATIVE SOIL.

E CONTRACTOR SHALL BE COMPLETELY RESPONSIBLE FOR CODRDINATING

CNIL AND. STRIPIG WORKWITH ELECTRIGAL WORK IN THEGE PLANG.
10. PULL BOXES SHALL NOT BE PLACED WITHIN WHEELCHAIR RAMPS.
11. ALL VEHICLE AND PEDESTRIAN INDICATIONS SHALL BE LED.
12. CONDUCTOR INSULATION SHALL BE THW UNLESS OTHERWISE NOTED.
13. TRAFFIC CONTROL SHALL BE PER STANDARDS AND GUIDELINES PRESENTED

IN_THE CA MUTCD. SAFE VEHICULAR AND PEDESTRIAN CIRCULATION SHALL
BE PROVIDED AT ALL TIMES.

5"?‘"?‘@”‘?‘“!\'

oo

WATER TIGHT
it

WATER TIGHT

PUSH BUTTON ASSEMBLY
DETAIL AT BACK OF WALK
N.TS,

CONDUCTOR SCHEDULE

CONDUIT
RUN

2-4”

N
<

CONDUCTORS

2-3" 3" 2-3" 3" 2-3" —
|/ T\NEW|/ 2 \NEW|/ 3\ EX [fXEX S\ EX zfx EX
6710140166 71014DL6]61014DL¢| 61101 40L6] 6 10140L0] 6 10140L¢|6 101 4DLC{ 6 101400 6 101 4

. SIG.
. SIG. ¢!
. SIG.
. SIG. o
. SIG.
. SIG.
. SIG. ¢7
. SIG.

#1
2
83

1014l
3

e Ee
it
Gt
I
GGG TG

e
w

2-3

Cex AZE | AZD%:&ZE% & £X
N6 msm?m
3

[

610140}
3

PED. SIG.
PED. SIG.
PED. SIG.
PED. SIG.

APS @2

N
~|
™|

NN
NS
o
NININY
NN
o
SIS

o

NS

NIS)

APS ¢4
APS #6
APS ¢8

EV DET. CABLE 1 1 1 2| 2 2

CCTV CABLE

MDS SENSOR CABLE
LOOP DET. #2
LOOP DET. #4

NENEN RN S N (Wo o uu e
NS NN NSRS R e
X

NSNS

NEENNS

=[]
(N

NN

IS

LOOP DET. @6
NO RT T1) 2 2 2 2 2
TRAIN T1

TRAIN T2, 2 2 2

EMS
EMS
EMS

SPARES

SIG.NEUTRAL

ST LT POWER 3
ST LT CONTROL 3 3 3 3
CONTROLLER POWER)| 2

GROUND

VDEO DET. CAT CABLE
VIDED DET. PONER CABLE

TOTAL CONDUCTORS

NN
NN

1 1 2| 2| 2| 2| 2 2| 1

1

XS]

1

1
1 1 2] 2| 2| 2 2| 2|
N

1
32116/ 3|5 /426 3[5426 5(6 654 8]6 656 8] 6641 B]6 87614 2 873193 | 83514 3 852 7]

1
3 8288

1
2/6234

U PUSHBUTTON]

RI10-3

gy
o o O oy |G, MARK s CITY OF SACRAMENTO RICHARDS BLVD OFFICE COMPLEX e e 5.2
e e | ST DEPARTMENT OF PUBLIC WORKS TRAFFIC SIGNAL PLAN 3653 Taytor Road, Suite G ol =]
_OF RICHARDS BLVD & SFQUOA PAGFIC BLWD, RI DRAWN BY: M. BECKER DESIGN BY: M.BECKER CHECKED BY: K.ANDERSON RICHARDS BLVD / N 7TH STREET Loomis, California 95650 O 10
VERT, oA /3/20 | ree o

FILE:

DATE
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POLE AND EQUIPMENT SCHEDULE CONDUCTOR SCHEDULE
VER, SIGNALS PED._SIGNALS | PP B, [N - - . - 7 - - - - .
LOGKTION | STANDARD |5 T vve sec] i, [#] TvPE | MTG. [3] ARROW [TRASG.] ST, | WATT. |NOTES GRAPHIC SCALE T GGG G NS A2 3 A’ 3 &2 A
[ n o0 WSWMME‘ WL 610140 4006 1 Mﬂl
VEH. SIG.
! VEH. SIG. 82 3 3 3 3 3 3 3
(o Fm ) VEH. 5IG. ¢3
1 tuoh =20 1. VEH. SIC. 84 3 6 3 3 3
VEH. SIG. 85
VEH. SIG. 96 3 3 3 3 3 3 3 [ 3 3
VEH. SIG. 97 3 3 3 3 3 3 3 6 3 3 3
VEH, SIG. ¢8 3 3 3 3 6 3 3 3
8(T1) 2 2] 2] 2 2]
9(T2) 7 7 7 2 2
.F EMS (T1_and T2) 2 2 2 2 2 2 4+ 2 2
PED. SI6. 92 Z bl bl 2 2
PED. SIC. 94 2 4 2 2 2
PED. SIG. 86 2 2 2 2 2 2 2 4 2 2 2
PED. SIG. 98 2 2 2 2 2 2 2 2
L PPB 92 2] 2 2 2 2
PFB 04
PPB 96 2 2 2 2 2 2 2 4 2 2 2
08 2 2 2 2 2 2 2 2
VOED 0T, CAT CABE 1 1 1 2| 2| pi 2| 1 T
VOUD UET PN CAE 1 1 1 2| 2| 2] 2] 1 1
LOOP DET. 94
| LOOP DET. 9 1 1 1
CCTV CABLE
- EV GPS CABLE 7
® =8| E AR 2T 3] AL | PoaT f2| ReeeT BOFFER — RES 3 3 3 3 3 3 3 3 3 3 3
NEW L SIG.NEUTRAL 1 1 1 1 1 1 1 1 1 1
L CONTROLLER POWER| 2 2 Z
- - o GROUND 1 1 1 1 1 1 1 1 1
— ALL PEDESTRIAN INDICATIONS SHALL BE THE "COUNTDOWN” TYPE. — ST LT POWER 5 5 5 6 l 9 5 5
— A= 12" ARROW INDICATIONS. %) ]
~ CONTRACTOR TO PROVIDE AND INSTALL ALL NEW EQUIPMENT SHOWN IN THE POLE AND EQUIPMENT SCHEDULE TOTAL CONDUCTERS 217 [ST4T7 2]5T4 20 21514729 2161429 4[T1 429 4[T1 4364 2 559706 4266|5428 354203
— PBA = PUSH BUTTON ASSEMBLY. 1 T
=
~
z
INSTALL 3'C, 946 THW (LTG).
245 THW (CONTROLLER), i
110 THW
CONSTRUCTION NOTES (THIS SHEET ONLY)
(1] REVOVE AND SALVAGE EQUNENT. REMOVE FOUNDATIN.
RELOCATE PBA TO NEW FOUNDATION.
REMOVE EXISTING PULL BOX. INSTALL NEW PULL BOX BEHIND NEW CURB.
EXTEND EXISTING CONDUITS AND CONDUCTORS 10 NEW PULL BOX.
RELOCATE EXISTING SIGNAL SERVICE CABINET T0 NEW FOUNDATION.
EXTEND EXISTING 2'C,341 SERVCE CONDUIT TO NEW FOUNDATION,
COORDINATE WITH SNUD.
D REWOVE EXISTNG PULL BOX. INSTALL NEW PULL BOX BEHIND NEW CUR.
EXTEND EXISTING CONDUITS TO NEW PULL BOX. PULL B
NORTH B STREET CABLES AND PRE-ENPT CABLES AND RENSTALL REPLACE Sibis
SUFFICIENT SLACK IS NOT AVALABLE TO REL!
2
Know what's below,
Call before you dia.
ORIGINAL SCALE IS IN INCHES
2 3
THIS PLAN AGCURATE FOR ELECTRICAL WORK ONLY I I
REVISIONS BENCH MARK  ELev 220 cuaas| "0 B9 OFF—SITE IMPROVEMENT PLANS FOR SHEET
W0 pescrpnon o CITY OF SACRAMENTO RICHARDS BLVD OFFICE COMPLEX £ D Andlera 1oy
i . 29-c16 DEPARTMENT OF PUBLIC WORKS bt tion rdeers
RAM SET IN TRAFFIC SONAL BASE, SE CORNER. SCALE TRAFFIC SIGNAL PLAN 3853 Taylor Rood, Suite G x —OF —|
20 o ov: MBECKER DESIN BY: M.BECKER CHECKED BY: K.ANDERSON Loomis, California 95650 o
) NORTH B STREET / N 7TH STREET 2 10

VERT.

FILE:

DATE 11/3/20 RCE. DATE

CITY OF SACRANENTO. CA




(35 MPH DESIGN).

POLE AND EQUIPMENT SCHEDULE
VER. SIGNALS PED_SIGNALS | PPE [
LOGATION | STANDARD |5 T+vpe [sec] wte. [s] TveE o] ARROW [TRASIG.] STLT. | WATT. |NOTES
CAP SMA NOUNTING PLATE.
@ | 2547100 | 4 | ol 127 | sv-1-T|4] w2L | sp1-T (4| RIGHT 2 | R
3wl | A,
s | 3| WA |3 v-sr 2| et [spaior 2| werr INSTALL T SGHAL o POLE.
4|t |12
(MODFIED) | 3 | War | A | WAT
. . . INSTALL D3 SION Bamon St
© |z-e-ro0| § | WAL |12 GMAT w0 | 1z | Y| ano R7s-3(cA) sio
6 | wal |'A
©® | - 2| w2l | Po1-T (2| LeT
§ [ waL 127 [WAS_ 4B N INSTALL B3 SIGN "N 71h ST AND R
® |[z-4-100| 6 |wal |27 [svo2-T 35 INSTALL T SIGNAL ON FOLE.
8 | WL |12 INSTALL R9=3 SIGN ON POLE.
oDFIED) | 4 | waL [122] war “Bnnon St
® |ze-s-00| 4 | WA |12:| MAT |a] w2l |spo1-T s | 15 | 7BV | RSTRERY Sy onen St AND
WAL | 127] Sv-1-T INSTALL R9-3 SIGN ON POLE.
® | e |e|wa ||Vt of mosr
— ALL PEDESTRIAN INDICATIONS SHALL BE THE "COUNTDDWN" TYPE.
— A = 12" ARROW INDICATIONS.
— CONTRACTOR TO PROVIDE AND INSTALL ALL EQUIPMENT SHOWN IN THE POLE AND EQUIPMENT SCHEDULE.

— PBA = PUSH BUTTON ASSEMBLY.

— LED LIGHTING SHALL BE EOI elite Star SL3C-M LED, MODEL #ESU D AO1 3M 032 42 M 700 (TYPE 3 DISTRIBUTION).

R3-1
ACTIVATED.
BLANK—OUT
4-SECTION HEAD

12" WHITE

i (T1)-INBOUND

=

) [-ovrsouno

W10-7
LRT 1-SECTION ACTIVATED
T SIGNAL DETAIL BLANK—OUT

Y6

4o(sERV
W10—M:
ACTIVATED

BLANK—OUT

LUMINAIRE _SCHEDULE:
NEW METERED SERVICE No. IS LOCATED AT THE
SOUTHWEST CORNER OF N 77H ST / BANNON ST.

CIRCUIT | NEW 73W LED
NUMBER MAST ARM CONTROLLER PAD CONDUIT DETAIL
1 2
2 1
m
TOTAL 3 i ;

2

\BEQ DETECTIN ZONE

ZONE, TYPICAL

6 V_5 X60

N >l
2-3°C
Net ENCLOSURE
23 |
o o
Q%

2"C,(SMFO)

\RA\SED
BORR

GRAPHIC SCALE !

96
(4-SECT) gy Lyl

o8

1 MATCH LINE 38+08

'~ CONNECT LUMINAIRES T0 120V CIRCUITS,

N 7TH STREET

CONSTRUCTION NOTES (THIS SHEET ONLY)

FURNISH AND INSTALL TS2 TYPE 1, TYPE “R* GABINET AND FOUNDATION, ATG/EX
GONTROLLER, D4 SOFTWARE, 0300 12000 8T0-G-B, TRPPLITE IsoBik © iR Protecron
AND AL ASSOGIATED EQUIPMENT. DOOR SHALL OPEN TO THE EAST. SEE SPECIAL PROVISIONS
FOR FURTHER INFORMATION.

FURNISH AND INSTALL A METERED SERVICE PEDESTAL FOR TRAFFIC SIGNAL PER CITY STANDARDS
AND CITY STANDARD DRAVING. FRONT DOGR SHALL GPEN TO THE SIDEWALK.

FURNISH AND INSTALL AUTOSCOPE VISION VIDEO DETECTION CAMERA ON SIENAL MAST
ARM_WTH 28" RISER. REFER. 10 DETAIL SHEET 15— DETECTION SYSTEM SHALL BE
PROGRAMMED PER GITY STANDARD:

INSTALL #°C, 31, 146 GRD FROM SERVICE CABINET TO SERVICE POINT. CONTACT SMUD.
FOR SERVICE HOOK—UP. CONTRACTOR SHALL INCLUDE AS PART OF HIS WORK AL COSTS
ASSOCIATED WTH SERVICE INSTALLATION.

INSTALL 2°C, 26 THW (CONTROLLER), 3¢6 THW (LIGHTING), 1410 THW, 3414 THW (PHOTO CELL).

5] FLRNISH AND INSTALL GeS PRORITY COUTROL UNT ON POLE. REFER T0 DETAI SHEET 15-17.
R RIS SR

REMOVE AND SALVAGE EQUIPMENT. REMOVE FOUNDATION.

ISTALL 2276, 1-12 STRAND SMFO, 2 LRT PRE-EVPT COUMINICATION CABLES

[5] NSTALL 2-3°. SONAL CONDUGTORS AND CABLES

[10] FUBNH A0 NSTALL PTZ COTV CAVERA (AXIS QB1S5E) WIT NAST ARM PARAPET MOUNT.
IS JBNSTAL BT COTY SANERA (RNE Seteoo B

TERMNATE FIEER CABLE IN CONTROLLER. CABINET.

FURNISH AID INSTALL SIGNAL HEAD WITH BICYGLE INDIGATIONS PER STATE STANDARD

RRNEA2

FURNSH AND INSTALL MODIIED POLE WIH SIAL WAST AR MOUNTED HISHER O POLE T0

e S Aot SoeB kS TR SoNTact STt etk SR T

CONTRACToR AL RO O, ROBITOUAL SPARE FOLE AND NAST A0 AND GELNER To

RS R et

FURNISH AND INSTALL R3-1 ACTIVATED BLANK~OUT SN, SEE DETAL THIS SHEET,

FURNISH AND INSTALL WI0-7 ACTIVATED BLANK-OUT SIGN. SEE DETAIL THIS SHEET.

EVP_ASSIGNMENTS
CABINET| CARD | PHASE FURNISH AND INSTALL WIO-MOD ACTIVATED BLANK-OUT SIGN. SEE DETAL THIS SHEET.
EV3 CH A 26
tva | cn B |o3res PROVIDE AND CAP TENON FOR FUTURE USE.
EVs [CH G| e T LT (8) T
|
o1 3 3 o4 ! ' ‘J
) i ' .
PED Al y ) —
X *
T &l s J .
' ¥
05 26 27 08 iy ‘ %x T
‘ 4 }T (12) (KT (08)
PROPOSED LRT PROPRIETARY PRE—EMPTION
oA = (T1) = LRT IB TRAIN SIGNAL
W= ¢6 R} 1 ACT\VATED SIGN ON (T2) = LRT 0B TRAIN SIGNAL
PROPOSED PHASE DIAGRAM LRT (IB) = LRT INBOUND TO DOWNTOWN
LRT (OB) = LRT OUTBOUND FROM DOWNTOWN

(SEE LEFT) + = ACTIVATED SIGNS ON
MATCH LINE 38+08

0

|
‘ 3

TIT TINE

200 T0
(35 MPH DESIGN)

N 7TH STREET

LMIT LINE
(58" MPH DESIGN)

200 TO

]
H

i

MATCH LINE 36+94

— NEW SERVCE 1S 120/2401, 16, 3 WRE S TE R THIS PLAN AGGURATE FOR, ELECTRIGAL WORK ONLY (SEE RIGHT) (SEE SHEET TS-5)
o =
e - CITY OF SACRAMENTO RICHARDS BIVD OFFICE COMPLEX £R e 154
orspariotion Enanears
o s s — DEPARTMENT OF PUBLIC WORKS TRAPFIC SIGNAL PLAN Tepsporiotien Enainees I I s
ZoF FICHARDS BLVD & SOOI PAGFC BLD, 20'[ prawn By: MBECKER DESIGN BY: M.BECKER CHECKED BY: K.ANDERSON N 7th STREET / BANNON STREET Loomis, California 95650 O 10
e p— nee oare 13/ | ree, onTe Girv or sdonavento, oA o




(SEE SHEET TS—4)
MATCH LINE 36+94

POLE AND EQUIPMENT SCHEDULE
VER. SGALS PED SGNALS | PP E. )
LOCATION | STANDARD |51~ Te] wTe. [ TYPE | Wic. o] ARROW [TRASIG] STLT. | WATT. | NOTES
- | 7w
® 157 |4 | waL {127 |su-1-T 4 LT 2| 73
Wit | A [NSTALL T SIGNAL ON POLE
- IWBE |12 =374 ma | spot-1 NSTALL R9-3 SIN O POLE
(MODIFIED) WL A VAT INSTALL D3 SIZN_“North C St"
© | #E0]E | e|E| , w | e |y RS
i INSTALL R9-5 SIGN ON POLE.
WaL [ 127 [NAS= 48 - TNSTALL D3 SGN *N 707 ST AND %6
® 16-3-100 WL | 127 [Sv=2-T 20 INSTALL R9-3 SIGN_ON POLE.
st |15 INSTALL T SIGNAL ON POLE
0woore) [ ¢ | wa [120] war | Jaw msTALL 03 SN Nertn © st !
® | 24-4t00| 4 | W |127| MAT |4] 2L |sp— 35 | 12| 72Y[AND RS-1B(CA) SIGN.
4| WL 127 | sv-i-T INSTALL R9~3 SIGN ON POLE
® | e |6 |wa|ir|nor o] it

— ALL PEDESTRIAN INDICATIONS SHALL BE THE "COUNTDOWN" TYPE. ‘
— A = 12" ARROW INDICATIONS. |
— CONTRACTOR TO PROVIDE AND INSTALL ALL EQUIPMENT SHOWN IN THE POLE AND EQUIPMENT SCHEDULE.

— PBA = PUSH BUTTON ASSEMBLY.
— LED LIGHTING SHALL BE EOl eLite Star SL3C—M LED, MODEL #ESU D AO1 3M 032 42 M 700 (TYPE 3 DISTRIBUTION). +
R3—1
ACTIVATED
BLANK—OUT o m
o 5
12" WHITE
!u — NORTH C STREET
Wi0—7
LRT 1=SECTION ACTIVATED
T_SIGNAL DETAIL BLANK-OUT
1 Suro
U===Ig0
] W |
47C(SERVICE) J
2-3"C
BICYCLE SIGNAL FACE MOD
ACTIVATED ot
B —oU 3c ”
2-3¢
LUMINAIRE_SCHEDUL| ogsurey

IS LOCATED AT THE
T / NORTH C ST.

NEW METERED SERVICE No. __.
SOUTHWEST CORNER OF N 7t

CIRCUIT | NEW 73W LED
NUMBER |  MAST ARM

CONTROLLER PANDYSCONDU\T DETAIL ‘
|

\RA\SED

BUFFER

CONSTRUCTION NOTES (THIS SHEET ONLY)

FURNSH AND INSTLL 162 TYPE 1, TYPE "R" GABINET AND FOUNDATION, ATG/EX 152 TYPE 2
CONTROLLER, D4 SOFTWARE, CISCO | —8, TRIPPLITE ISOBAR & SURGE PROTECTOR
ARDALL-ASS0CIATED EQUIPVENT. DOOR SHALL GPEN 7o THE EAST. SEE SPEGIAL PROVISONS
FOR FURTHER INFORMATION

FURNISH AND INSTALL A METERED SERVICE PEDESTAL FOR TRAFFIC SIGNAL PER GITY STANDARDS
AND AND CITY STANDARD DRAWNG. FRONT DOOR SHALL OPEN TO THE SIDEWALK.

FURNISH AND INSTALL AUTOSCOPE VSION VDED DETECTION GAUERA ON SIAL WAST
WTH 28" RISER REFER 10 DETAIL SHEET TS—7. DETECTION SYSTEM SHALL BE

FROGRAMED PER GITY STANDARDS.

NSTALL 4°C. 341, 146 GRD FROM SERVICE CABNET T0, SERVICE PONT. GONTACT SUUD

R GK—UP. GONTRA HALL INCLUDE AS PART OF HIS WORK ALL COSTS

RSSOGATED Wi SERVICE NSTALLATON.

INSTALL 2°C, 246 THW (CONTROLLER), 3¢5 THW (LIGHTNG), 1410 THW, 3§14 THW (PHOTO CELL).

5] FUmNSH AND ISTAL GoS PRORITY COUTROL UNIT ON POLE. REFER 10 ETAI SHET 15-7.
S SAALL B ocATED ek Q1Y STANGARDE

EUOVE AND SALVAGE EQUPNENT. REUOVE FOUNDATON
WSTALL 2-2°, 2-12 STRAND SHFO, 4 LRT FRE-EMPT COUMUNGATION CABLES.

(5] wsrau 2-

FURNISH AND INSTALL PTZ CCTV CAMERA (AXIS Q6155
INSTALL BELDON GATE CABLE 7827A TO CONTROLLER G/

TERMINATE FIBER CABLE IN CONTROLLER CABINET.

C, SIGNAL CONDUCTORS AND CABLES.

ITH MAST ARN PARAPET MOUNT.
INET.

FURNISH AND INSTALL SIGNAL HEAD WITH BICYCLE INDICATIONS PER STATE STANDARD
PLAN ES—4C.

n
Q FURNISH AND INSTALL MODIFIED POLE WITH SIGNAL MAST ARM MOUNTED HIGHER ON POLE TO
PROVIDE CLEARANCE A LRT CONTACT SYSTEM LINES. SEE DETAL SHEET TS—7.
GONTRACTOR SHALL PROVIDE ONE ADDITIONAL SPARE POLE. AND. MAST AR AND DELIER 10
CITY ELECTRICAL NANTENANCE Y,
INSTALL GONDUIT, FIBER GABLES AND LRT PRE_EMPT CABLES T0 GONMUNICATION
/AULT. COORDINATE WITH GITY TRAFRIG GPERATIONS FOR GABLE, SPLIGNG AND
INSTALLATION REQUIREMENTS,
NSTALL 2-2°C, 1-12 STRAND SNFO, 2 LRT PRE-EMPT COMNUNICATION CABLES.
URNISH AND INSTALL R3—1 AGTIVATED BLANK—OUT SIGN. SEE DETAIL THS SHEET.
URNISH AND INSTALL W10—7 ACTIVATED BLANK~-OUT SIGN. SEE DETAL THIS SHEET.
URNISH AND INSTALL WIO-NOD ACTIVATED BLANK-OUT SIGN. SEE DETAIL THS SHEET.
EVP_ASSIGNENTS
[CABINET| CARD | PHASE
EV3 |CHA| 96 ) fT (8) v
EV4 | CH B |o3+e8 i
EVs |[CHC| o4 ! ’_i )
i
'
@ %2 @3 94 : J
(DN} ¥ ) 1
! .
| 1 ] §
| 4
(12) LRT (08)|
o5 26 97 08
— PROPOSED LRT PROPRIETARY PRE—EMPTION
[ (T1) = LRT IB TRAN SIGNAL
& (T2) = LRT 0B TRAN SIGNAL
LRT INSOUND TO DOWNTOWN
G () = 96 R3-1 ACTIVATED SIGN ON LRT QUTBOUND FROM DOWNTOWN
PROPOSED PHASE DIAGRAM + = AGTIVATED SIGNS ON
T
=
~
z

il

‘ ;
Wz
2 1 L (8] GRAPHIC SCALE Km??
TOTAL 3 e T ki < Call before you dia.
— CONNECT LUMINAIRES TO 120V CIRCUITS. 1

REVISIONS BENCH MARK v, 25008 tuavossy| FE20 B9 OFF-SITE INPROVEMENT PLANS FOR £ 4, SHEET
W oescrton B CITY OF SACRAMENTO RICHARDS BLVD OFFICE COMPLEX E2Andurgan 5-5
e | TRAFFIC SIGNAL PLAN 3583 Toor Raod, Sute G gl [

S = po—————" N o e SIONAL PLAN erREET sl

VERT. | FILE: paTE 11/3/20 | RCE __ DATE CITY OF SACRAMENTO, CA




EVP_ASSIGNMENTS
CABINET| CARD |PHASE
EV3 |CHA| 96
EV4 | CH B |92+05

cHC| o8

— ALL PEDESTRIAN INDICATIONS SHALL BE THE "COUNTDOWN" TYPE.
— A = 12" ARROW INDICATIONS.

— CONTRACTOR TO PROVIDE AND INSTALL ALL EQUIPMENT SHOWN IN THE POLE AND EQUIPMENT SCHEDULE.

— PBA = PUSH BUTTON ASSEMBLY.

— LED LIGHTING SHALL BE EOI elite Star SL3C-M LED, MODEL #ESU D AO1 3M 032 42 M 700 (TYPE 3 DISTRIBUTION).

{35 WPH DESIGN)

Bx10" Pecl PAD

he 98 <4 SECT)
e @)
i \

[yr73-3

POLE AND EQUIPMENT SCHEDULE al 02 83 o4
Ve, SRS PED._ SENALS | PPA. UM,
LOCATION | STANDARD 5T v [sec. TTYPE [ Wi, 6] ARROW | TRASG.] ST, | WATT. [NOTES
AT - I
- . . INSTALL D3 SIGN N 6t ST,
® |z-eo0) 3G I M s | TR | R7s-xcA) s
8 | Wi |'A
WAL [127 | WAS—48 3w | WSTALL D3 SGN *Richards B’ o5 6 %7 8
17-3-100 waL |13+ |Su-2-r (8| w2t [sp—1-T|s| terT | 200 | 12 | 73 | AND R61-19(CA) SIGN. !
waL |12 RIGHT ANGLE WITH SWA. — g
WAL 127 NAS Zsw | NSTALL 03 SIGN_°N 6th ST { - =
© |re-+-100 WAL [127| NMAS 6| 1waL |se—i-T|8| LerT | 30" | 127 | [3¥ | AND R3-1&(CA) SION. PED
WL | 127 | sV-1-T 1
® 1.8 | & | el |127|v-r-T 8] w2t |spo1-T [6| mEHT
® e o e PROPOSED PHASE DIAGRAM
5 | wa | 4 e | 7w
® | ws |5 | e ] A sv-eer]s] e [ser e |

CONSTRUCTION NOTES (THIS SHEET ONLY)

FURNISH AND INSTALL TS2 TYPE 1, TYPE "R’ CABINET AND FOUNDATION, ATG/EX TS2 TYPE 2
CONTROLLER, D4 SOFTWARE, CISCO IE-2000-8TC—G-B, TRIPPLITE ISOBAR 6 SURGE PROTECTOR
AND ALL ASSOGIATED EQUIFVENT. DOOR SHALL OPEN TO THE SOUTH. SEE SPEGIAL PROVISIONS
FOR FURTHER INFORNATION.

FURNISH AND INSTALL A METERED SERVICE PEDESTAL FOR TRAFFIC SIGNALS PER CITY STANDARD
DETAIL DRAWING. FRONT DOOR SHALL OPEN TO THE SIDEWALK.

FURNISH AND INSTALL AUTOSCOPE VISION VIDEO DETECTION CAMERA ON SIGNAL MAST
ARM W 26° RISER. REFER 10 DETAL SHEET 15-2. DETECTION SYSTEM SHALL B
PROGRAMMED PER GITY STANDAF

C, 341, 1#6 GRD FROM SERVICE CABINET TO SERVICE POINT., CONTACT SNUD
FOR SERVICE HOOK-UP. CONTRACTOR SHALL INCLUDE AS PART OF HIS WORK ALL COSTS
ASSOCIATED WITH SERVICE INSTALLATION.

INSTALL 2°C, 246 THW (CONTROLLER), 346 THW (LIGHTING), 1410 THW, 3#14 THW (PHOTO CELL).

FURNISH, AND INSTALL GPS PRIORITY CONTROL UNIT ON POLE. REFER. TO DETAL SHEET T5-5.
SHALL BE PROGRAMMED PER CITY STANDARDS.

INSTALL 2°C, 2DLC, 1410 THW GRD.

INSTALL 2-2°C, 1-24 STRAND SMFO TO EXISTNG COMMUNICATION VAULT. COORDINATE
WITH GITY TRAFFIC OPERATIONS FOR CABLE, SPLICING AND INSTALLATION REQUIREMENTS.

INSTALL 2-3°C, SIGNAL CONDUCTORS AND CABLES.
FURNISH AND INSTALL PTZ CCTV CAMERA (AXIS QB155—E) WTH MAST ARM PARAPET MOUNT.
INSTALL BELDON CATG CABLE 7827A T0 CONTROLLER CABNET.

TERMINATE FIBER CABLE IN CONTROLLER CABINET.

REMOVE AND SALVAGE EQUPMENT. REMOVE FOUNDATION.

INSTALL 2-2°C, 1-24 STRAND SNFO.

200' T0
TIMIT TINE
(35 MPH DESIGN)

SECTION HEAD

s e N \DED DETECTION ZGNE
6 87X 60"
- eEE St o5
26 e
RICHARDS BLVD NE)
\
- :
LUMINAIRE SCHEDUL Ll >
NEW METERED SERVICE No. IS LOCATED AT THE L
NORTHEAST CORNER OF RICHARDS BLVD / N 6TH ST. o
CIRCUIT NEW 73W LED a ﬂ
NUMBER MAST ARM
‘ : £ i S\ 2
2 2 (e] Know what's bebw
GRAPHIC SCALE Call before
ToTAL 4 o x [ =
— CONNECT LUMINAIRES TO 120V CIRCUITS. 1 W
— NEW SERVICE IS 120/240V, 19, 3 WRE. (o FEET )
AT L ——
REVISIONS BENCH MARK  giev.2104 ouvoss] "0 B0 CFF=SITE MIPROVENENT PLANS FOR SHEET
o, ool e ec_ ooy CITY OF SACRAMENTO RICHARDS BLVD OFFICE COMPLEX Epdndensen 5.6
o r— T TRAFFIC SIGNAL PLAN 3853 Toylor Road, Suite G ] [
_OF RIGHARDS BLVD & SEQUOA PACIFIC BLWD. K DRAWN BY: MBECKER DESIGN BY: M.BECKER CHECKED BY: K.ANDERSON RICHARDS BLVD / N 6TH STREET Loomis, California 95650 O 10
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NOTES:

1. MODIFIED POLE DIAMETER AND WALL THICKNESS TO BE AS DETERMINED BY POLE MANUFACTURER.

2. REFER TO CALTRANS 2018 STANDARD PLANS ES—7F AND ES-7G FOR STANDARD POLE DETALS.
STANDARD SIGNAL MAST ARM MOUNTING HEIGHT ON POLE IS 16 FEET.
3. PER CA MUTCD SECTION 4015, THE TOP OF THE SIGNAL HOUSING OF A VEHICULAR SIGNAL FACE
LOCATED OVER ANY PORTION OF A HIGHWAY THAT CAN BE USED BY MOTOR VEHICLES SHALL NOT

BE MORE THAN 25.6 FEET ABOVE THE PAVENENT.

4. SPARE POLES T0 BE DELIVERED TO CITY OF SACRAMENTO SIGNAL MAINTENANCE YARD.

EXTENDED

PROVIDE TWO SIGNAL STANDARDS
— ONE FOR INSTALLATION
— ONE SPARE

MODIFIED SMA
MOUNTING HEIGHT

0CS MESSENGER MRE/ 165"
(EXISTING WIRE)

EXTENDED
MAT MOUNT-

PROVIDE TWO SIGNAL STANDARDS
— ONE FOR INSTALLATION
— ONE SPARE

ABBREVIATIONS:
LRT — LIGHT RALL TRAIN

ROADWAY / LRT TRACK SURFACE

30

26-4-100, 40" SMA

MODIFIED SIGNAL STANDARD AT
NEC BANNON STREET / 7TH STREET

MODIFIED SMA
0CS_MESSENGER WIRE 16.5" MOUNTING HEIGHT
(EXISTING WIRE)

0OCS — OVERHEAD CONTACT SYSTEM
SMA — SIGNAL MAST ARM
NAT — MAST ARM TOP

ORIGINAL SCALE IS IN INCHES
2

ROADWAY / LRT TRACK SURFACE

26-4-100, 40 SMA

MODIFIED SIGNAL STANDARD AT
NEC NORTH C STREET / 7TH STREET

EXTENDED
MAT MOUNT:

2.5

0OCS MESSENGER W\RE/
(EXISTING WIRE)

25'
21.5'
ROADWAY / LRT TRACK SURFACE
29-5-100, 50' SMA
MODIFIED SIGNAL STANDARD AT
SWC RICHARDS BLVD / 7TH STREET
CLEAR = -

2.7
EXTENDED
MAT MOUNT /' E
0CS MESSENGER WIRE
(PROPOSED | HEIGHT WITH
NEW POLE |LOCATION)

28’ 22.4'

ROADWAY / LRT TRACK SURFACE
29-5-100, 50° SMA

MODIFIED SIGNAL STANDARD AT
SWC BANNON STREET / 7TH STREET

CLEAR = +3.4"

0CS MESSENGER WIRE 8
(PROPDSED HEIGHT WITH 26
NEW POLE LOCATION)

28’ 215

ROADWAY / LRT TRACK SURFACE
24-4-100, 35' SMA

MODIFIED SIGNAL STANDARD AT
SWC NORTH C STREET / 7TH STREET

MODIFIED SMA
MOUNTING HEIGHT

PROVIDE TWO SIGNAL STANDARDS
— ONE FOR INSTALLATION
— ONE SPARE

MODIFIED SMA
MOUNTING HEIGHT

PROVIDE ONE SIGNAL STANDARD

MODIFIED SMA
MOUNTING HEIGHT

18.0°

PROVIDE TWO SIGNAL STANDARDS
— ONE FOR INSTALLATION
— — ONE SPARE

3
I I B
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POLE MOUNT ToIL61

LUNINAIRE ARM MOUNT
WHEN INDICATED

POLE MOUNT
WHEN INDICATED

SIGNAL ARM MOUNT
VHEN. INDICATED 51

PARAPET MOUNT TS1AG2

BELDEN OUTDODR RATED
CATEGORY 6 CABLE
PARTH 7927A

s F1
HAX

BELDEN DUTDOOR RATED
CATEGORY € CABLE
PARTH 752

oAT 6 Ruts
CONNECGTOR @

AXIS HIGH POVER PI
D-SPAN POWER
INJECTOR PARTH T8124

AXIS PUSHPULL
CONNECTOR J45
PARTH 396B0R

N~ FACTORY MADE cATS
PATCHCABLE

AXIS R6155-E PTZ
DOME NETWORK

TRAFFIC CONTROLLER /
S

AMERA MOUNTIN AT

NTS.

INNECTION DETAIL

TV _CAMERA SPECIFICAT

GENERAL

THE CAMERA SYSTEM SHALL HAVE FOLLOVING COMPONENTS OR TRAFFIC OPERATIONS STAFF PRE-APPROVED EQUAL, FOR ADDITIONAL SPECIFICATIONS
FOR CCTV SYSTEN, REFER 70 THE PROJECT SPECIAL PROVISION

COMMUNICATION EQUIPMENT FOR R CABINET

TV DESCRIPTION PART #

MANUFACTURER  NOTE

1| CISCO NETWORK SWITCH |[E-2000-8TC—G—B

1| (CISCO POWER SUPPLY |PWR-IES0-AC—IEC]

CISCO |INSTALL ON DIN RAIL
INSTALL ON DIN RAIL
CISCO__ |CONNECT To_SWITCH

1| SURGE SUPPRESSOR ISO BAR 6 ULTRA| TRIPP-LITE |INSTALL TO CABINET RAILS|
10 | M CAT SE PATCH CABLES INSTALL
2 SFP MODULE GLO-LX-SM-RGD cisco INSTALL
2 |IM SMF LC-LC PATCH CORDS| INSTALL
2 [oM SMF LC-LC PATCH CORDS| INSTALL

— CONTRACTOR TO PROVIDE ALL EQUIFMENT NECESSARY TO PROVIDE COMMUNICATION
SIGNAL TO THE CONTROL CABINET. APPROVAL SHALL BE BY SIGNAL OPERATIONS
STAFF. CONTRACTOR SHALL CONTACT CITY OF SACRAMENTO TRAFFIC OPERATIONS
c

ENTER AT BOB—5067 FOR MORE INFORMATION.

= ALL 0500 HARDWARE, SOFTWARE, LIGENSNG AND SHARTHET ST GE NEW AND PROCURED
CISCD GOLD AUTHORIZED RESELLER AND VALIDATED BY AR! FISHER, THE CITY
408,

THROUGH A G
SACRAMENTO CISCO ACCOUNT MA!

GER carfishe@cisco.com or

I
Ao 5437 AL PURGHASES

FUST BE REGISTERED. W GSC0, UNDER THE LTV OF SACRAMENTO! TRAFFIC, ENGINEERING NAME
AND €CO ID: CITY OF SACRAMENTO-DOT (1019536262). SMARTNET ACCOUNT DOMANN IS
TMC.SMF.GOV, ACCOUNT NAME: CITY OF SACRAMENTQ TRAFFIC.

CCTV CAMERA EQUIPMENT

aTY  DESCRIPTION PART #

MANUFACTURER  NOTES

AS NETWORE CCTV WiTH | geriss € Wi
1 | POLE INUECTOR 8124 NECTOR | AXIS INSTALL AND TEST
1 | AXiS PARAPET MOUNT Ta1A62 Axis_ | INSTALL
50| BELDON oUTDOOR cATE 7927A BELDON | INSTALL
1| M caTs PaTCH caBLES VARIOUS | INSTALL

— CONTRACTOR TO PROVIDE ALL EQUIPMENT OR APPROVED EQUAL. APPROVAL

SHALL BE BY SIGNAL OPERATIONS STAFF.

e owem
TV CAVERA SHALL BE AXIS G61S3-E PTZ DONE NETVORK CANERA AND SHALL CONNECT TO THE CITY NETWORK THROUGH THE ETHERNET
SUITON 4 THE TRAFFIC-SIGNAL CABINET, ~ALL. CABLING BETVEEN. THE CANERA AND THE TRNFFIC SIGNAL CABINET SHALL BE CATEGORY 6 (CATE)
TDOOR RATED COMMUNICATION CABLE. | THE CAWERA SHALL BE RATED COMNERCIAL/INDUSTRIAL 24/7/365 OUTDUOR USES. THE CANERA ENCLOSURE SeE DETAL
HALL VEET P66 MND NDWA 4 —RATING D 5E NADC O ALUMNIN, T JONC SHALL BE CLEAR AGRTLIC (MMA) AND INCLUDE A SUNSHIELD
esasw. T SHALL B I BASED AND SUPFORT MOTIN JPEG 254 ENCODING WITH HIGI-SPEED PAN AND TILT CONTROL, WITH 360
B A LA A S e e e T ——8 N
APERTURE CAPABLE CAMERA SHALL BE POWERED WITH A POWER OVER ETHERNET (POE> MID-SPAN INJECTOR THAT MEETS \ GFS EVP
FIGH POVER OVER ETHERNET IEEE G0BSAT STANDARD: CONTROL
3. CAMERA INTERFACE
CAVERA SHALL 3 POVERED 3Y M AXIS TEI24 IGH POVER (PIE) MID-SPAN POVER INECTOR. THE INECTOR SHALL WAVE AN INPUT POVER TERMNATED CABLE
100-240 VAC AND BE ABLE 10 CUTPUT AT 53 VDC AT 135 AMPS.  THE INJECTOR SHALL NEET THE FOLLOVING STANDARDS IEEE S023AF, IEEE PER MANUPACTURE
S53AT. THE POE DLIECTOR SHALL BE LOCATED 1N THE. TRAFFIC SIGNAL CABINET. THE POWER TN.ECTOR SWALL BE CONECTED T8 THE NeETWORK
SVITCH VITH A CATEGORY 6 PATCH CABLE. ! é
GPS RADIO/RECEVER INSTALL RUBBER
CAMERA SHALL CONNECT THROUGH THE NETWORK SVITCH T0 THE CITY'S EXISTING MILESTONE CAMERA CONTROL SUFTVARE 3Y MILESTONE. THE GRONMET
CAMERA SHALL BE FULLY CAPABLE OF WORKING WITH MILESTONE SOFTWARE AND SHALL ALLOW FULL CONTROL OF PTZ, FOCUS, IRIS, AND BE ABLE GROMMET SHALL
TO PRESENT AND DISPLAY ALL VIDED STREAMS. THE CITY SHALL CONDUCT COMPATIBILITY TEST OF ALTERNATES BEFORE PRODUCT APPROVAL AVNZED 50 SvEEP—"" MATCH CABLE SIZE
4 COMMUNICATION- POVER CABLE AND CONNECTORS
THE CAMERA SHALL CONNECT POE INJECTOR VITH CATEGORY 6 CABLE. THE CABLE SHALL BE BELDEN 75274 MULTI-CONDUCTOR - CATEGORY 6
DATATUFF TWISTED PAIR CABLE VITH. BINDED-PAIRS. IT SHALL HAVE 23 AVG BARE COPPER CONDUCTORS, POLYOLEFIN INSULATION, E- ASTRO MNI BRACKET-
CENTER NENBER, INDUSTRIAL GRADE SUNLIGHT- AND CIL-RESISTANT PVC JACKET, AND A RIP CORD. SEQUENTIAL WARKINGS AT TWO-FOOT INTERVALS TERMINATE CABLE TO
N DN THE CABLE AND IT 'ALLOV THE U ANDARD RJ-43 CONNEC: ABLE SHALL CONNEC ROXILIRY PANEL TN
VI 3 RUS PUSHPULL CONECTOR WEETING 1565 ENVIRDNMENTAL. REGUIREMENTS AND TO THE FOE INJECTOR VETH A STANDARD RU-45 CONNECTOR CABINET
FOR CATEGORY 6 CABLS
s cwems oG Py NTING DETAIL - GPS EMERGENCY VEHICAL PREEMPTION
3E VOUNTED AS INDICATED ON THE PLANS. AXIS POLE MDUNT T91AG7 SHALL BE USED FOR CAMERAS THAT ARE TO BE WOUNTED NG SCALE
rH[ vEchL SHAFT OF THE SIGNAL POLE AND  AKIS PARAPET WOINT T91AG2 NOUNTED FIR CANCRA THAT ARE 10 D€ NOLNT ON THE \DRZONTAL
ALL POLNTING HARDVARE SHALL BE STAINLESS STEEL  THE CARLE HOLDER IN THE MINTING RACKET SHALL HOLD THE COMMINICATION CABLE IN
THE CABLE SHALL MAVE ENQUGH SLACK FOR FTHE CAMERA. AL HOLES DRILLED INTO POLES OR SIGNAL MAST ARME
SHALL HAVE A RUBDER GROVET 10 PROTECT THE COMMUNICATION CABLE.
0 REVISIONS BENCH MARK gy, FIELD BOOK CITY OF SACRAMENTO OFF—SITE IMPROVEMENT PLANS FOR SHEET
oA ey — K DA ndersar
DESCRPTION o DEPARTMENT OF PUBLIC WORKS RICHARDS BLVD OFFICE COMPLEX Transportation Enginers 7S-8
SCALE TRAFFIC SIGNAL PLAN 3853 Taylor Road, Suite G o —or —|
HoRiZ. ORAWN BY: M. BECKER DESIGN BY: M.BECKER CHECKED BY: KGANDERSON Loomis, California 95650 &)
T TRAFFIC_SIGNAL DETAILS 2 10
VERT, FLE: oA RCE DATE CITY OF SACRAMENTO. CA




DIN RAIL MOUNT ON
ALUMINUM STOCK

SIGNAL CABINET-
CHANNEL RAILS

CONNECTION PER
MANUFACTLRER

GROUND PER:
MANUF ACTURER

HEAT SHRINK TUBING.

GENERAL COMMUNICATION NOTES

CONTRACTOR SHALL FURNISH ALL MOUNTING HARDWARE FOR COMMUNICATION
FQUIPM

ALUWIRES SHALL BE WIRE TIED IN PLACE AND ALL WIRES SHALL BE
WHENEVER POSSIBLE CONNECTORS SHALL BE FACTORY MADE.

FACTOIRY MADE PLUG
CONNECT TO POWER STRIP

CHANNEL NUT

2 WIDE ALUMINUM
STOCK

TYPICAL NETWORK SWITCH MOUNTING IN R CABINET

NOSCALE

ENERA MMUNICATION NOTES

CONTRACTOR IS TO PROVIDE ALL NECESSARY EQUIPMENT IN TRAFFIC CABINET TO PROVIDE
COMMUNICATION TO THE TRAFFIC OPERATION CENTER,

CONTRACTOR SHALL FURNISH ALL MDUNTING HARDVARE FOR COMMUNICATION EGUIPNENT.
AL VIRES SHALL BE WIRE TIED IN PLACE AND ALL VIRES SHALL BE WELL ORGANIZED
VHENEVER POSSIBLE, CONNECTORS SHALL BE FACTORY MADE.

NUMBER OF DEVICES VARIES BY INTERSECTION.

WOUNT TO CABINET
WALL CHANNEL RALS

MOUNT ON DIN RAIL. MOUNT DIN [PE]
RAL TO CABINET CHANNEL RA\L\
CONTROLLER
VIDED DETECTION

NDUNT ON DIN

L~ raw. vounr
DIN RAIL TO

CABINET

DETE
CITY PROVIDED FIBER PATCH PANEL
FIBER ETHERNET SWITCH

ETHERNET SWITCH POVER SUPPY

CHANNEL RAIL

POVER OVER ETHERNET INJECTOR
VIDED ENCODER
PTZ CONTROLLER

COUNT STATION

ceTv

FUSION SPLICE

ETHERNET PATCH CORD

AC_POVER
CCTV CABLE

CITY PROVIDED FIBER PATCH CORD
CONNECT 70 LDAD SIDE

OF 15 AMP MAIN BREAKER

SEE DETAIL

IYPICAL IN CABINET COMMUNICATION ROUTING
FOR ER

CAB WITH

TYPICAL IN CABINET COMMUNICATION
MOUNTING FOR R CAB WITH FIBER
NO SCALE
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‘ 00 %6 SHD CARLE sLACK
FIBER INSTALLATION GENERAL NOTES: FIBER OPTICS CABLE TESTING GENERAL NOTES (BARE FIBER TESTY UNLESS, JTHERVISE NOTED

ALL TESTING SHALL BE PERFORMED ACCORDING TO THE TELECOMMUNICATIONS

FIBER OPTIC IDENTIFICATION
1 CONTRACTOR SHALL INSTALL ALL FIBER OPTIC CABLE PER MANUFACTLRER'S

RECONMENDATIONS AND THE CITY'S PLANS AND SPECIAL PROVISIONS.

 coMmCTIE SuLL usE i eeRED v 1o . e v BRSNS TR LA AU o te e e S O
5 USE SITY AEPROVED CONTRACTOR R L) SpHIcE R e S OTED D LS
AT L D e |
3 JHE CONIRACTOR SHALL TEST ALL FIDER OPTIC CABLE SPANS AFTER INSTALLATION MUST TEST FIBER OPTIC CABLE AFTER INSTALLATION. —F TRACER TAPE
HALL DEMONSTRATE FIBER OPTIC CABLE STILL MEETS T}{ NAMFACTURE 2 THE CONTRACTOR SHALL TEST EACH FIBER IN THE CABLE. /
CHEDULE L e R R R 3, A CONTINUITY TEST USING A POVER METER SHALL BE USED FOR 12 STRAND CABLES TRACER TAPE SPLICE % ~ SWD CABLE DR
O AL DT BV ATy IPPRIVED CONTRACTIR. LESS THAN 200 FEET. POWER READING SHALL BE PROVIDED WITH TEST RESULTS. AS NOTED ON PLANS
CABLE WD VD RADIS
EACH CABLE.SPAN. | RECORDS AND A SOFT COPY OF ALL RECORDS SHALL 3t PROVIDED TPTICAL TIME DONAIN REFLECTGNETER OTDR) TO TEST AL DTHER CABLE SPANS DIAETER OF THE CABLE
TO THE CITY WITH TEST RESULTS ALONG WITH THE PROGRAM TO REVIEW THE SOFT EATER LONGER THAN OF OF CALIBRATION OF
To e ciry T TeST A KPR MR A RGBT T SR MY N48 VAULT WITH NO SPLICE
5. XISTING FIBER (PTIC CABLE MUST IE PROTECTCD FRON DAMAGE, THE CONTRACTOR S THE FIBER DPTIE CARLE. SHALL WEET DR DXCEED ANSI/EIA/TIA - 36383 D THE
$hALL Coutact e crte T e T CARLE S
6 DURING INSTALLATION THE TENSILE FORCE SHALL NOT EXCEED 600 LBS. THE 6 TEST RESULTS SHALL INCLUDE THE FOLLOVING'
CONTRACTOR SHALL USE A BREAK AWAY SWIVEL, OR A SLIP-CLUTCH CAPSTAN, SET FOR 10

L
R ——— .
eI A T RN ek Teaces g canLs s Lo
THE COVRACTIR SHAL_INSTAL FIIER MY TIGS SUAL I JSTALED O FIRCR AVEORT T STED D NeASUREHENT DIRECIIONS souee everosme N
B N VoL okt NOCAESIVE, NANE, ‘STNATURE AND. COMPANY TECHNIGIAR/ENGINEER. |~ Com o e oo canc
HELLERNANN-TYTIN 4°FIBER DPTIC MARKER, PART NWBER CNFO4 DR APPROVED EQUAL. EST EQUIPMENT CALIBRATION CERTIFICATE FOR ALL FIBER TEST EQUIPMENT DTHERV!SE NEITED ON
BT

12 - SWFO CABLE DR AS 3 C OR AS NOTED
N

HE CONTRACTOR SHALL INSTALL ARNCO BULL LINE PART HWPIZLC (WITH TRACE VIRE
OR APPROVED EQUAL WITH THE FIBER OPTIC CABLE

TRACER TAPE QUANTITY OF cONDUIT S
. FIBER OPTIC CABLE FAILS T0 MEET CABLE TESTING STAN NOTED ON PLANS
FIBER OPTICS CABLE GENERAL NOTES: APPROVED BY THE CITY, THE CONTRACTOR SHALL R n £ W FALED FIEER (PTIC 1 2-2°C TYPICAL
CABLE AND REPLACE Vi FIBER OPTIC CABLE AT NO ADDITIONAL o
1. FIBER DPTIC CABLE SHALL BE CORNING ALTDS ALL-DIELECTRIC GEL-FREE OR e CITY. New FIBER DPTIC CABLE SHALL BE TESTED ACCORDING TO CABLE
APPROVED EQUAL, SEE SPECIAL PROVISIONS. APPROVAL SHALL BE BY TRAFFIC TESTING REQUIRENENTS N THESE SPECTAL PROVISIONS &
OPERATION STAFF.

= TRACER TAPE

TRACER TAPE SPLICE—"| - SWD CABLE DR
CONTRACTOR SHALL INSTALL FIBER PER MANUFACTURE RECOMMENDATION. CONTROLLER COMMUNICATION GENERAL NOTES: 7S NOTED ON PLANS

CONTRACTOR SHALL USE THE FOLLOWING CABLE TYPES AS LISTED BELOW OR

APPROVED EQUAL. APPROVAL SHALL BE BY THE CITIES TRAFFIC SIGNAL o, O eSS DTHERVISE CABLE MAXIMUM BEND RADIUS
3 1. THE TRAFFIC SIGNAL CONTROLLER SHALL COMWN\D\TE WIA ETHERNET INTERFACE MODULE. SLACK, ml[ss OTHERVISE SHALL NOT EXCEED Enx THE
OPERATIONS STAFF. IF A NETWORK SWITCH R COPPER DEVICE IS SPECIFIED, THEN THE TED ON PLANS DIAMETER OF THE CAR
T TP TIECE TRAFFIC CONTROLLER SHALL HIVE. ETHERUET INTERFAGE. MODOLE
ST S TR 2 CONTUCTOR SUAL MK ALL NEGESSATY COMECTON_ To FROVDE COMMUNIGTON To _N48 VAULT WITH SPLICE.
T GF SACRAMENTOS TAFHG OPERATON CENTER. XCEST FOR PBER.SPLCES, FBER 10 SCALE
12 STRAND 912€ LH-T41010e0 SPUCES SHALL BE COMPLETED BY CITY FORCES AND SHALL BE COMPLETED BEFORE SIGNAL
5 STRAND 5 €4 Teicv20
i seno visEua-Teioineo
56 STRAN
CITY CONTACTS FOR COMMUNICATION & FIBER OPTIC CABLE o SLACK OGP, R S
L CITY OF SACRAVENTD, TRAFFIC CPERATION CENTER, (516> 606-5067 — oD S Pk
ENTIFICATION
2 CITY OF SACRAENTD, JEPARTHENT OF IORMATION TECHONDLGY.(96) 808-0765
FIBER SPLICING/TERMINATION GENERAL NOTES aummiry o conourr
. COVIRACTOR SHALL USE CITY APPROVED FIBER CONTRACIOR FIR ALL FIBER
SR

NOTED ON PLANS
2 - 2" C TYPICAL

T
rracer rare—~__||]

2 A LIST OF CITY APPROVED FISCR TERMINATION CONTRACTORS CAN BE CBTAIN FORM THE =)
CITY'S ]NFEIRNAT!EN TECPNELMY DEPARTMENT AT 808-8785 OR FROM TRAFFIC SIGNAL T

TRACER TAPE
GPERATION GROUP

\—56 -~ SMFD CABLE OR

TED ON PLANS

TRACER TAPE SPLICE—""
ALL TERMINATION / SPLICE WORK WILL BE PERFORMED BY CITY APPROVED CONTRACTOR 4s no!
ALL PATCH PANELS AND SPLICE MATERIALS WILL BE PROVIDED BY CITY APPROVED
CONTRACTOR. CABLE MAXIMUM BEND RADIUS
SHALL NOT EXCEED 20X THE

THE CONTRACTOR SHALL CONTACT THE TRAFFIC SIGNAL DPERATIONS GROUP AT 808-6796

— S o R e
T T e ST b s
5 THE CONTRACTR SHALL HAVE CITY APPRONED, CONTRACTDR TEST AL FEER (P # 6E PULLBOX WITH NO SPLICE
CIRCULTS.  TESTING RESULTS MUST BE PROVIDED 1O THE CITY INSPECTOR, AFTER wepvom 1| —F— oot emer o soc muas
HRe B Sl SRR COP R o L S e i TN
ACCERTED BY THE Ty SR -~ SWFD CABLE R AS
e e e
it I P R— 1 - 3 0R s NOTED
Easan SR s
1ov @ 4o - s oo ok
T e o P
FeR oPric
FIBER SPLICE EQUIPMENT e 3R OPTIC ! Y & CovuT 8
T N TN [ cen e s mac ‘ A e
FIBER PATCH PANEL (VALL NOUNT) | VHEEZIPE I G o 0 M n waoe ~_t 4 2 - 2C TYPicAL
e Farot CANE oAt W TVheiris-ao- e o o casmer =3 ==a g
s Farc Pmer i s e BT B aeR OPTIC CasE 3 & f—
ik Pare et = e — [ ]
S5 e oo T[T or 75 0 18 - S0 came

TRACER TAPE SPLICE— |

80805514 [PERFORMED LINE [FOR_N48_BOX AS NOTED ON PLANS

e e o 12 w0 oo
FOR G 0x UNLESS DTHERWISE NETED ST Janune

S SUPLEX JOWPERS TEE ORI SIoNAL CABIET N PLaRS L)

S SUPLEX AMPERS Lo

0404025131002M
PROVED BY TRAFFIC UPERATIN STAFF

DIAETER OF THE C/
HUB_CABINETS

% ALL SPLICING EQUIPMENT SHALL BE A

TYPICAL FIBER ROUTING TO CABINET
NG SCALE # 6E PULLBOX WITH SPLICE
N0 SCALE

INFORMATION ON THIS SHEET PROVIDED BY THE CITY OF SACRAMENTO

REVISIONS BENCH MARK FIELD BOOK OFF-SITE IMPROVEMENT PLANS FOR SHEET
o ot oo |BENCE, CITY OF SACRAMENTO RICHARDS BLVD OFFICE COMPLEX L2 ndorgor TS-10
TRAFFIC SIGNAL PLAN 5553_%:30‘{'?0{1&1»935116\’;60 G i —oF —|
HORIZ. NONE | e un BY: MBECKER DESIGN BY: M.BECKER CHECKED BY: K.ANDERSON TRAFFIC SIGNAL DETAILS oomis, California 8 10
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DREYFUSS + BLACKFORD.

3640 FOLSOM BOULEVARD

SACRAMENTO, GA 65616

us TO16453-1204
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Memorandum

To: Kenneth Anderson, P.E. and Mike Becker, P.E.

KD Anderson & Associates, Inc.
From: Robert Paderna, P.E.

Kevin Aguigui, P.E., T.E., E.E., CSEP
Re: DGS Richards Boulevard - Traffic Signal Preemption Technical Memorandum
Date: November 3, 2020

INTRODUCTION

This memorandum documents the light rail preemption operations for two proposed traffic signal
installations to be constructed as part of the Richards Boulevard Office Complex (RBOC) project (the
“project”). These two new traffic signals, which are to be located at the intersections of North 7"
Street/Bannon Street and North 7% Street/North C Street (Attachment A), are proposed to provide site
access the proposed redevelopment of the site located at the southwest quadrant of the Richards
Boulevard/North 7t Street intersection into a Department of General Services (DGS) office building
complex. As required by the City of Sacramento, a Design Concept Report (DCR) is being prepared by KD
Anderson & Associates, Inc. for the new traffic signals and existing traffic signals to be modified as part of
the project. The intent of this memorandum is to provide input on the light rail operational parameters
for consideration in the DCR.

The Sacramento Regional Transit District (RT) currently operates the Green Line light rail along North 7"
Street, with the northern terminus at the 7" & Richards/Township 9 LRT station located at the west leg of
the Richards Boulevard/North 7" Street intersection. The Green Line LRT is in-street running along the
segment of North 7" Street within the project area, with “Inbound” running in the southbound travel lane
and “Outbound” running in the northbound travel lane. This memorandum presents recommended
preemption operational strategy and timing for the interface between the LRT trains and the two new
City-owned and maintained traffic signals.

EXISTING OPERATIONS

LRT train detection along the Green Line is currently provided by a combination of existing train to
wayside communication (TWC) loop detectors, track circuits, and wheel detectors. These detection
strategies are also used for traffic signal preemption. The interface between the LRT and the City traffic
signal controllers are provided via existing preemption cables running along North 7" Street. This
communication path between LRT detectors and the traffic signal controllers is critical to providing and
maintaining preemption capabilities to optimize system performance and reduce delays at the
intersections. Attachment B provides track plans which present the existing detector locations and
distances used in development of the recommended preemption timing.

As an LRT train approaches a signalized intersection and a train is detected, a call is placed to the
downstream traffic signal controller(s) to initiate the preemption phase. This would initiate the clear out



phase in which vehicular phases would be terminated; however, the controllers are not configured to
truncate conflicting pedestrian phases, allowing the full pedestrian phase to be served. Delay timing, if
entered, would delay the preempt timer in the traffic signal controller when the approach time
(calculated based on 25 mph train speed) is higher than the required signal timing of the clear out phase.
Once the delay timer expires, signal will go into the clearout phase. Once the clear out phase is complete,
the designated phases in conflict with the LRT phase transitions to yellow and red before the point in
which the LRT track signals are activated to indicate that it is clear for the LRT train to enter the
intersection. Once the train passes the designated release detector, the track signal transitions to red and
the traffic signal returns to normal operation once sufficient time has elapsed for the rear of the train to
clear the intersection.

PREEMPTION BY INTERSECTION

North 7" Street/Bannon Street

The new intersection at North 7% Street/Bannon Street is proposed to be a “T-intersection” providing
primary access to the RBOC site from North 7t Street. The proposed traffic signal will provide a protected
northbound left-turn phase onto Bannon Street. Pedestrian phases will be provided crossing Bannon
Street (west leg) and crossing North 7% Street (north leg). LRT preemption will be provided for inbound
(southbound) and outbound (northbound) trains which are in-street running as summarized below.

Inbound

Trains departing the 7" & Richards/Township 9 LRT station passes over A141TWC loop detector
and sends a call to the traffic signal controller at the North 7" Street/Bannon Street intersection
from the Richards Boulevard/North 7% Street controller via preempt cable. Secondary detection
is provided when the train passes over A137AWD wheel detector which sends a call to the traffic
signal controller at the North 7t Street/Bannon Street intersection also from the Richards
Boulevard/North 7t Street controller.

The traffic signal controller will terminate conflicting vehicular phases and track signal is activated
once the pedestrian phase crossing North 7% Street (north leg) ends. Only northbound thru
vehicular phase (phase 8) will be permitted concurrent with track signal activation. Additionally,
pedestrian phase 4 will be permitted concurrent with track signal activation.

Refer to traffic signal plans (sheet TS-4) provided in Attachment C for the proposed phase
diagram and preemption diagram. LRT timing and operational parameters are provided in
Attachment D.

Required Signal Timing Clearance — 32 seconds
Approach Time —31 seconds at 25 mph

Delay Timing — 0 seconds

DGS Richards Boulevard - Traffic Signal Preemption Technical Memorandum Page 2 of 5
November 3, 2020



Release — As the train enters the intersection, it passes A122AWD wheel detector and
sends a release to the traffic signal controller. This will terminate the preempt phase
once sufficient time has elapsed for the rear of the train to clear the intersection.

Outbound

Trains passes over AO70BWD wheel detector and sends a call to the traffic signal controller at the
North 7% Street/Bannon Street intersection from the “house” at UPRR underpass south of North
B Street via preempt cable. Secondary detection is provided when the train sends an output from
A094RC which sends a call to the traffic signal controller at the North 7% Street/Bannon Street
intersection from the North 7" Street/North B Street controller.

The traffic signal controller will terminate conflicting vehicular phases and track signal is activated
once the pedestrian phase crossing North 7 Street (north leg) ends. Only northbound (phases 3
and 8) or southbound (phase 4) vehicular phases will be permitted concurrent with track signal
activation. Additionally, pedestrian phase 4 will be permitted concurrent with track signal
activation.

Refer to traffic signal plans (sheet TS-4) provided in Attachment C for the proposed phase
diagram and preemption diagram. LRT timing and operational parameters are provided in
Attachment D.

Required Signal Timing Clearance — 32 seconds
Approach Time — 78 seconds at 25 mph
Delay Timing — 46 seconds

Release — As the train enters the intersection, it passes A122BWD wheel detector and
sends a release to the traffic signal controller. This will terminate the preempt phase
once sufficient time has elapsed for the rear of the train to clear the intersection.

North 7th Street/North C Street

The new intersection at North 7% Street/North C Street is proposed to be a “T-intersection” providing
secondary access to the RBOC site from North 7 Street. The proposed traffic signal will provide a
protected northbound left-turn phase onto North C Street. A pedestrian phase will be provided crossing
North C Street (west leg) only; no pedestrian phase is proposed crossing North 7% Street at this
intersection. LRT preemption will be provided for inbound (southbound) and outbound (northbound)
trains which are in-street running as summarized below.

Inbound

Trains departing the 7" & Richards/Township 9 LRT station passes over A137AWD wheel detector
and sends a call to the traffic signal controller at the North 7" Street/North C Street intersection
from the Richards Boulevard/North 7% Street controller via preempt cable. Secondary detection

DGS Richards Boulevard - Traffic Signal Preemption Technical Memorandum Page 3 of 5
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is provided when the train passes over A122AWD wheel detector which sends a call to the traffic
signal controller at the North 7% Street/North C Street intersection from the North 7t
Street/Bannon Street controller.

The traffic signal controller will terminate conflicting vehicular phases and track signal is
activated. Only northbound thru vehicular phase (phase 8) will be permitted concurrent with
track signal activation. Additionally, pedestrian phase 4 will be permitted concurrent with track
signal activation.

Refer to traffic signal plans (sheet TS-5) provided in Attachment B for the proposed phase
diagram and preemption diagram. LRT timing and operational parameters are provided in
Attachment C.

Required Signal Timing Clearance — 32 seconds
Approach Time — 31 seconds at 25 mph
Delay Timing — 0 seconds

Release — As the train enters the intersection, it sends a release signal to the traffic signal
controller. This will terminate the preempt phase once sufficient time has elapsed for the
rear of the train to clear the intersection.

Outbound

Trains passes over AO70BWD wheel detector and sends a call to the traffic signal controller at the
North 7t Street/North C Street intersection from the “house” at UPRR underpass south of North
B Street via preempt cable.

The traffic signal controller will terminate conflicting vehicular phases and track signal is
activated. Only northbound (phases 3 and 8) or southbound (phase 4) vehicular phases will be
permitted concurrent with track signal activation. Additionally, pedestrian phase 4 will be
permitted concurrent with track signal activation.

Refer to traffic signal plans (sheet TS-5) provided in Attachment C for the proposed phase
diagram and preemption diagram. LRT timing and operational parameters are provided in
Attachment D.

Required Signal Timing Clearance — 32 seconds
Approach Time — 67 seconds at 25 mph
Delay Timing — 35 seconds

Release — As the train enters the intersection, it passes A122BWD wheel detector at
North 7% Street/Bannon Street and sends a release to the traffic signal controller. This
will terminate the preempt phase.

DGS Richards Boulevard - Traffic Signal Preemption Technical Memorandum Page 4 of 5
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Attachments:

Attachment A — Project Area Map

Attachment B — Track Plans (prepared by LTK Engineering)
Attachment C — Traffic Signal Plans (prepared by KD Anderson)
Attachment D — LRT Preempt Summary Tables
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Attachment B — Track Plans (prepared by LTK Engineering)
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"~ CONNECT LUMNARES 10 120V GROUITS. o
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M
=l
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NEW POLE "N".
MODIFIED) | 7 MAT N . K
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| 4 4L [s]
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® | =[5 [ swee-rlo| wa [soot—r]e| monr W |
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— PBA = PUSH BUTTON ASSEMBLY. 22) 06
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CONSTRUCTION NOTES (THIS SHEET ONLY)
RELOCATE EXISTING VIDED DETECTION CAERA TO NEW SIGNAL MAST ARM POLE. DETECTION
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5] REPROGRAM EXSTIG VBEO DETEGTON ZONES, CENTERED IN NEW LANE ALENTS 3
FURNSH AND INSTALL MODIFIED POLE WITH SIGNAL MAST_ ARM MOUNTED AT 19.5' HEIGHT 10 R3-1 -
PROVIDE CLEARANCE ABOVE OVERHEAD LRT CONTACT SYSTEM LINES. SEE DETAIL SHEET TS-7. ACTIVATED
CONTRACTOR SHALL PROVIDE ONE ADDITIONAL SPARE POLE AND MAST ARM AND DELIVER TO BLANK-OUT =
GITY ELECTRCAL MAINTENANCE YARD. ~
9 e—ggaziL. )7
INSTALL R9-5 SIGN. REFER TO SIGNING AND STRIPIG PLAN. ! = )
)
5] FURNH AND NSTALL WIo—7 ACTVATED BLANK-OUT SGN. S5 DETAL TS SHEET e/
EXSTING CONTROLLER CABINET TO BE CHANGED OUT BY CITY FORCES, CONTRACTOR TO D
FURNISH A NEW 342X CABINET (WTHOUT CONTROLLER OR CARDS) AND DELIVER TO USE
GTY ELECTRICAL MANTENANCE VARD peo
o ACCEPTED BY:
RO-5 W10-7 DATE:
Ewtivativs KALEB HALE, E-15157
THIS PLAN ACCURATE FOR ELECTRICAL WORK ONLY SENIOR ELECTRICAL ENGINEER
REVISIONS BENCH MARK ey 2s0m oumss| P50 9% OFF-SITE NPROVEMENT PLANS FOR ndersos
W0 oescnprion oare__ov aew ) CITY OF SACRAMENTO RICHARDS BLVD OFFICE COMPLEX LD Aodersore
i o a7 DEPARTMENT OF PUBLIC WORKS 555 Tmtor Road Serte 8lgle
e [T ORKS _ TRAFFIC SIGNAL PLAN et AR
OF RICHARDS BLVD & SEQUOIA PACIFIC BLVD. A X X g N o S
oriz."=20 | ceaun oy, MBEOER DESION BY; MLBEGKER anpERSON RICHARDS BLVD / N 7TH STREET 1HE
vex. L Ree oxre 8/8/21_ | ree oATE amv or sacdaueno, A WNE 16, 2021 - secono suewTrAL | & | & | @




VIDEO DETECTION FIELD OF VIEW

S CONDUCTOR SCHEDULE
VIDEO DETECTION
R Toaer o | CONDUIT 2-3"] 2-3"| -] 2-4"| 2-4" 2 4" 2-3"] 2-3"| 2-3"
e | [ e RUN wl/2\ B | /3\'e% £x /5 x [/7\ Ex A EX AEX &EX &EX
6 LANES + CONDUCTORS! 610140LC[6 1014DL0{6 1014DLC 6 10140LC/6 10140LC[6 10140LC[6 10140LC{6 101401 6 1014010 6 10140 5101‘”1 610140C
BIKE LANE B MAST ARM VEH. SIG. #1 3 3 3 3 3
VEH. SIG. 22 3 3 3 B 6 3 3
s TN 2 LUMINAIRE ARM VEH. SIG. 83 3 6 6 3
X VEH. SIG. 04 3 3 3 3 3 3 3
VEH. SIG. 85 3 3 3 3 3 3
SPLIT PHASE 1 LUMINARE. ARM VEH. SIG. 26 3 3 3 3 6 6 3 3 3
VEH. SIG. ¢7 3 3 3 3 3 6 6 3 3 3 3
O A LA S DTN RS e e\ e VEH. SIG. ¢8 3 3 3 3 3
L
J— 7 > i > > >
H J o(T2 2 2 2 2
©
Y PED. SIG. 92 2 2 4 4 2 2 2
PED. SIG. ¢4 2 2 2 2 2 2 2
UL N PED. SIG. 96 2 2 2 2 2 4 2 2 2 2
ST PED. SIG. ¢8 2 2 2 2 2 2
NOTES: APS @2 2 4 4 2 2
T omems FIED o ViEY 0TV s i APS a4
SEECALL LANES: THE CAVERA SHALL HAVE. APS ¥b 2 2 2 2 4 4 2 2 2 2
LA:& n\:l NPE:TR!FZ‘DTNT‘:L{(DVFK 6?; IF ALL APS ¢8 2 2 2 2 2 2
CaS 8T 7 N ne oy e EV DET. CABLE i i 22 2 2 2 2 i i i
e CCTV CABLE 1 1 1 1
2 VibeD siALL B USED FOR STOPBAR NOS SENSR CABLE 1 ] 1 i ] 1
DETECTION DNLY. LOOP DET. ®2 2 2] 2| 2 2|
LOOP DET. #4 1
LOOP DET. @6 2| 2 2 2| 2 2
EMS (NO RT T1) 2 2 2 2 2 2 2 2
LT EMS (TRAIN T1 2 2 2 2 2
ANES EMS (TRAIN T2, 2 2 2 2 2 2
=l i EMS (W10-7) 2 2 2 2 2 2
ﬁ SPARES 3 3 3 3 6 6 3 3 3 3
st — SIG.NEUTRAL 1 1 1 1 1 1 1 1 1
STLT POWER 3 5 5 6 6 3 3 3 2
MOTE: DETAL DEHONSTRATES FOV AMD ADNG ONLY. ST LT CONTROL 3 3 3
S IR B R ST L CONTROL -
GROUND 1 1 1 1 1 1 1 1 1
VOED OFT. AT CABE i 1 2 2 2 2 2 2 i i 1
VIDEQ DET. POVER CABLE 1 1 2] 2| 2 2| 2| 1 1
TOTAL CONDUCTORS 374163 56026 5]6 834 8|6 836 86841 ﬂ6107m4210731 3 B3514 3832 7|3 8288[2 6234
WATER TIGHT
GENERAL NOTES — TRAFFIC SIGNALS
1. TRAFFIC SIGNAL SYSTEM SHALL BE CONSTRUCTED PER CITY OF SACRAMENTO
IMPROVEMENT STANDARDS AND CONSTRUCTION SPECIFICATIONS AND Tt
ERTRANS STANDARD Prans AND STANDARD ‘SFECICATIONS, LATEST EDITONS.
3. ALL LUMINAIRES SHALL BE LED. PUSH BUTTON|
4. ALL NEW TRAFFIC SIGNAL STANDARDS SHALL BE GALVANIZED.
5. ALL CONDUITS SHALL BE SCHEDULE 40 PVC UNLESS OTHERWISE SPECIRED
6. ALL NEW PVC CONDUIT SHALL CONTAIN 1#10 GREEN GROUND CONDUCTCR. 5
7. PULL BOXES SHALL BE NO. 5 UNLESS NOTED OTHERWISE. R10-3
8. INSTALL 6" CONCRETE COLLAR AROUND ALL PULL BOXES IN NATIVE SOIL.
5. THE CONTRAGTOR SHALL BE COMPLETELY RESPONSIBLE FOR CODRDNATING
CIVIL AND STRIPING WORK WITH ELECTRICAL WORK IN THESE PLANS.
10, PULL BOYES SHALL NOT BE PLAGED WTHIN WHEELCHAR RAWPS
11, ALL VEHGLE AND PEOESTAAN NDGATIONS SHALL o€ LED. FUST BUTTON AssewaLY
12. CONDUCTOR INSULATION SHALL B€ THW UNLESS OTHERWISE NOTED. BETAL AT BAT EWALK
13. TRAFFIC CONTROL SHALL BE PER STANDARDS AND GUIDELINES PRESENTED ACCEPTED BY:
T0THE CAMUTOD “SAFE VEICULAR AND.PEDESTRIAN. GROULATION SHALL
BE PROVOED AT ALL TES. o
KALED WALE, £ 1513
SENioR ELEGTREAL Bnoieer
GErETs ST WPROVENENT FUANS FoR e
. - REVISIONS " "TBENCH MARK cicvmam cunm) CITY OF SACRAMENTO > oetonzare
T AR RICHARDS BLVD OFFICE COMPLEX i ladtenen 152
SCALE TRAFFIC SIGNAL PLAN 3853 Taylor Road, Suite G | OF =

omeMzmos
RAM SET I TRAFFIC SIGHAL BASE. SE CORNER
o mOURS D & SfuDA PAGFC LD,

DRAWN BY: .M. BECKER

DESIGN BY: MBECKER CHECKED BY: K.ANDERSON

VERT.

e

paTES/18/21 RCE. DATE

RICHARDS BLVD / N 7TH STREET

CITY OF SACRAMENTO, CA

Loomis, California 95650

JUNE 18, 2021 — SECOND SUBMITTAL
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P15611700
PL20z1019




POLE AND EQUIPMENT SCHEDULE GRAPHIC SCALE CONDUCTOR SCHEDULE
I e e TN Tores . w coRuT IR R R R e R 3-
[ ARROW | AT, 8 i f Ex EX £x Ex £x EX CEX
| CONDUCTORS smmxcsmmxcsmmxcswmmswmmswmms1 i S TOTeN Tor AT oD SOt
(W) VEH. SIG.
Rt 2N VEH. SIG. 92 3 3 3
VEH. 5IG. ¢3
VEH. SIC. 84 3 6 3 3 3
VEH. SIG.
VEH. SIG. 96 3 3 3 3 3 3 3 [ 3 3
R —  |VEH. SG. 3 3 3 3 3 3 3 6 3 3 3
> |VEH. SIG. ¢8 3 3 3 3 6 3 3 3
\ #(T1) 2 2 2 2 2
Y o) 7 7 7 2 2
> [EMS(T1 and T2) 2 2 2 2 2 2 4+ 2 2 2
PED. SI6. 92 Z bl bl 2 2
PED. SIC. 94 2 4 2 2 2
PED. SIG. 86 2 2 2 2 2 2 2 4 2 2 2
PED. SIG. 98 2 2 2 2 2 2 2 2
PPB 92 2] 2 2 2 2
FFB 64 2] 4 2 2]
PPB 96 2 2 2 2 2 2 2 4 2 2 2
PPB 08 2 2 2 2 2 2 2 2
VOED 0T, CAT CABE 1 1 1 2| 2| pi 4 2| 1 T
VOUD UET PN CAE 1 1 1 2| 2| 2] 4| 2] 1 1
LOOP DET. o4 BIKE 1 1
L0P DET 1 1 1 1
cc SiE z 2] 2| 2]
" s Eaile T 1
® 1-8 & | WAL || Tv-2-T|2| WAL spo2-T 2| RiGHT — 3 3 3 3 3 3] 3 3 3 3 3
NEW L SIG.NEUTRAL 1 1 1 1 1 1 1 1 1 1 1
L CONTROLLER POWER| 2 2 Z
- - o GROUND 1 1 1 1 1 1 1 1 1 1
— ALL PEDESTRIAN INDICATIONS SHALL BE THE "COUNTDOWN” TYPE. — ST LT POWER 5 5 5 6 l 9 3 5 5
— A= 12" ARROW INDICATIONS. %)
~ CONTRACTOR TO PROVIDE AND INSTALL ALL NEW EQUIPMENT SHOWN IN THE POLE AND EQUIPMENT SCHEDULE TOTAL CONDUCTERS 217 [ST417 2]514 202|514 729 2161479 4[T1 429 4[T1 4 365( 2 661136 4268|5428 5[5 4205
— PBA = PUSH BUTTON ASSEMBLY. i T — INTERSECTION SHALL BE REWRED WITH NEW CONDUCTORS.
—
~
z
INSTALL 3°C. 846 THW (LTG).
246 THW (CONTROLLEF \/
110 THW
CONSTRUCTION NOTES (THIS SHEET ONLY)
[[1] REMOVE AND SALVAGE EQUIPNENT. REMOVE FOUNDATION.
i RELOGATE PBA TO NEW FOUNDATION.
1 REWOVE EXISTNG PULL BOX. INSTALL NEW No. & PULL BOX. EXTEND
EXISTNG CONDUITS AND CONDUCTORS 70 NEW PULL 5O
o RELOCATE EXISTING_SIGNAL SERVICE CABINET T0 NEW FOUNDATION.
©XTEND DISTNG 2°G.341 SCRGE CONDUIT T0 NEW FOUNDATION,
COORDINATE WITH SMU
REMOVE EXISTING PULL BOX. INSTALL NEW PULL BOX BEHIND NEW CURB.
EXTEND EXISTING CONDUITS TO NEW PULL BOX. PULL BACK FIBER
GABLES AND PRE-ENPT CABLES AND REINSTALL. REPLACE CABLES IF
SUFFIGIENT SLAGK IS NOT AVALABLE TO RELISE
[6] ADWST EXISTING PULL BOXES TO NEW SIDEWALK FINISH GRADE AS NEEDED.
5] INSTALL Re—5 SIGN. REFER TO SIGNING AND STRIPING PLAN.
[8] FurnsH AND INSTALL PTZ CCTV CANERA (AXIS Q6155-E) WTH MAST ARM PARAPET
NORTH B STREET MOUNT. INSTALL BELDON CATS CABLE 7927A TO CONTROLLER CABINET.
oxo) 5 \VZ
o272 I
Use etz /%)) Z
PED % E'—,/ Know what
SiaNAL ‘i\y Cailver
R9-5
ACGEPTED BY:
ORIGINAL SCALE IS IN_ INCHES
2 DATE:
KALEB HALE, E-1513
THIS PLAN. ACCURATE FOR ELECTRICAL WORK ONLY Shiion ELECTROAL ENGiNEER
REVISIONS BENCH MARK  ELev 220 cuaas| "0 B9 OFF—SITE IMPROVEMENT PLANS FOR SHEET
W0 pescrpnon o oy CITY OF SACRAMENTO RICHARDS BLVD OFFICE COMPLEX £ D Andlera 1oy
Ty o, 297-C1c DEPARTMENT OF PUBLIC WORKS Transportation Engineers 8ls|e
RAN ST IN TRAFFIC SONAL BASE, SE CORNER. SCALE TRAFFIC SIGNAL PLAN 3853 Taylor Rood, Suite G g[8 |7
20| orawn BY: MBECKER DESIN BY: M.BECKER CHECKED BY: K.ANDERSON NORTH B STREET / N 7TH STREET Loomis, California 95650 1L
VeRT —fAe — |rce______oaw8A8/A | ReE DATE CITY OF SACRANENTO, CA JUNE 18, 2021 — seconp suaMTTL | B | & | &




4-SECTION HEAD

LRT 1-SECTION
T SIGNAL DETAIL

POLE AND EQUIPMENT SCHEDULE
VER. SIGNALS PED._SIONALS | PP .
LOCATION | STANDARD |5 T+vee Tsec] wte[s] TveE [B] ARROW | TRA.SIC.] ST.LT. NOTES
CAP SMA NOUNTING PLATE.
@ | 25410 | 4 | ol 127 sv-1-T[a| 2L [ sporoT|4| LEFT [(FUTUREY 12’
3wl | A,
-8 | 3 | WAL [128|Tv-3-T 2| twaL |sP-1-T|2| LeFT INSTALL T SIGNAL ON POLE.
4 | wal |12
(MODFFIED) | 3| TWaL | A" WAT INSTALL D3 SIGN “Bamon St".
© |zaio0| § | WAL |12r| AT w | 1w A 1523 e
8 | Wt |'% INSTALL T SIENAL ON_ POLE.
® 1-8(7) 2| w2l | Po1-T (2| LeT
WAL [ 127 [WAS_ 48 N INSTALL B3 SIGN "N 71h ST AND R
® |[z-4-100| 6 |wal |27 [svo2-T 35 INSTALL T SIGNAL ON FOLE.
waL |12 INSTALL R9-3 SIGN ON POLE.
(MODFIED) | 4 | wwaL (17| waT INSTALL D3 SIGN “Bannon St" AND
® |ze-s-00| 4 | WU |12:| AT |af twaL |spo1-T s | 15 R3-18(
4 | wal |12 [sv-2-Te| INSTALL R9=3 SIGN ON POLE.
4 | w12 INSTALL T SIGNAL ON POLE.
® | e |e|wa ||Vt of mosr
— ALL PEDESTRIAN INDICATIONS SHALL BE THE "COUNTDDWN" TYPE.

— A = 12" ARROW INDICATIONS.

— CONTRACTOR TO PROVIDE AND INSTALL ALL EQUIPMENT SHOWN IN
PUSH BUTTON ASSEMBLY.
— LED LIGHTING SHALL BE EOI eLite Star SL3C-M LED, MODEL #ESU

- PBA =

REFER TO SHEET TS—11 FOR CONDUCTOR SCHEDULE

12" WHITE

(T1)~INBOUND
|(T2)~0UTBOUND

W10-7
ACTIVATED
BLANK—OUT

ICYCLE SIGNAL FACE

Bl

s TURNING
v D
T
WI0-MOD
B R10-15_SIGN
MOD>

LUMINAIRE SCHEDULE:
NEW METERED SERVICE No.

IS LOCATED AT THE

THE POLE AND

D A1 3M 032

BANNON STREET

3" o(SERVICE)

EQUIPMENT SCHEDULE.

42 M 1020 (TYPE 3 DISTRIBUTION).

VIDED DETECTION ZONE
WITH BIKE ZONE, TYPICAL

(35)95 X 60 NN
(39)

]

»mszu/
BUFFER

Net ENCLOSURE

T
&

TMTVUNE
(40 NPH DESIGN)

¢4 (59)

§ X 60

v

VIDEO DETECTION.
ZONE, TYFICAL

034+0LA

96
(4-SEET) ey 1!

RAISED—"|
DURA-GURE

V5 %58 (50 w\@

RADAR DETECTION
ZONE, TYPICAL

CONSTRUCTION NOTES (THIS SHEET ONLY)

FURNISH AND INSTALL TYPE 342LX GABINET AND FOUNDATION, ATG/EX TS2 TYPE 2 2070 CONTROLLER,
SOETWARE, GCD E-2000-GTC G5, THPPITE S08AR 6 SURGE FROTECTOR AN ALL ASSOCIATED Todiuen.
DOOR SHALL OPEN TO THE EAST. SEE SPECIAL PROVSIONS FOR FURTHER INFORMATIO!

FURNISH AND INSTALL A METERED SERVICE PEDESTAL FOR TRAFFIC SIGNAL PER GITY STANDARDS AND GITY

STANDARD DRAWING, FRONT DOOR SHALL OPEN T0 THE SIDEWALK.

FURNISH AND INSTALL VIDED DETEGTION GANERA ON SIGNAL NAST AR, VEGTOR VIDEO/RADAR HYBRID NI
TURED BY ITERIS OR APPROVED EQUAL INSTALLATION SHALL INCLUDE ALL N ROWARE,

CRalS N> ASSOCIATED EQUPHENT. PROGRAMING SHALL BE BY FAGIORY AUTIGRIZED TEGHNAN.

NSTALL 3°C, 341, 146 GRD FROM SERVICE CABINET TO SERVICE POINT. CONTACT SMUD FOR SERVICE HOOK-UP.

CONTRAGTOR SHALL INGLUDE AS PART OF HIS WORK ALL COSTS ASSOGIATED WITH SERVICE INSTALLATION.

NSTALL 2°C, 246 THW (CONTROLLER), 346 THW (LIGHTNG), 1410 THW, 3414 THW (PHOTO CELL).

FURNISH AND INSTALL GPS PRIORITY CONTROL UNIT ON POLE. REFER TO DETAIL SHEET TS-8. GPS SHALL BE
PROGRAMMED PER CITY STANDARDS.

REMOVE AND SALVAGE EQUIPMENT. REMOVE FOUNDATION.

WSTALL 2-2°, 1-12 STRAND SVFO, 2 LRT PRE-EUPT COWMUNGATION CABLES.

FURNISH AND INSTALL PTZ CCTV CAMERA (AXIS QB155-E) WITH MAST ARM PARAPET MOUNT. INSTALL BELDON
CAT6 CABLE 7827A TO CONTROLLER CABINET.

TERMINATE FIBER CABLE IN CONTROLLER CABINET.

FURNISH AND INSTALL SIGNAL HEAD WITH BICYGLE INDIGATIONS PER STATE STANDARD PLAN ES-4C.

FURNISH AND INSTALL MODIFIED POLE WITH SISNAL MAST ARM MOUNTED HIGHER ON_POLE TO PROVIDE
CLEARANGE ABOVE OVERHEAD LRT CONTACT SYSTEM LINES. SEE DETAIL SHEET T5—7. CONTRACTOR SHALL
PROVIDE ONE ADDITIONAL SPARE POLE AND MAST ARM AND DELIVER TO GITY ELEGTRICAL NAINTENANCE YARD.
FURNISH AND INSTALL R3-1 ACTIVATED BLANK—OUT SIGN. SEE DETAL THIS SHEET.

FURNISH AND INSTALL WID~7 ACTIVATED BLANK-OUT SIGN. SEE DETAIL THIS SHEET.
FURNISH AND INSTALL WID-MOD ACTIVATED BLANK—OUT SIGN. SEE DETAL THIS SHEET.

FURNSH AND INSTALL VIDED DETECTION GAUERA ON SIGNAL NAST ARM, VANTAGE R24 COLOR CAVERA WTH
D_SMARTCYCLE TECHNOLOGY AS MANUFACTURED BY ITERIS OR AP

NSTALLATION SHALL INGLUBE. ALL NOUNTING. HARDVARE CABLES AND. ASSOGIATED EGUIPWENT. FROGRAMNG

SHALL BE BY FAGTORY AUTHORIZED TEGHNICIAN.

FURNISH AND INSTALL VIDEO DETEGTION CAMERA (POLE MOUNTED) FOR BIKE DETEGTION, VANTAGE RZ4 GOLOR
CAMERA WTH EDGE2 PROCESSOR AND SWARTCYCLE TECHNOLOGY AS MANUFACTURED BY ITERIS OR APPROVED

EQUAL. INSTALLATION SHALL INCLUDE ALL MOUNTING HARDWARE, CABLES AND ASSOCIATED EQUIPMENT.
PROGRANING SHALL BE BY FACTORY AUTHORIZED TECHNICIAN.

(DG v
| ol o2 3 84 |
o)) ! |
PED ol i '

= ) g |
y _J

¥ .
| ]

45 46 97 48 X T ‘ §
‘ (12) LRT (08)

PROPOSED LRT PROPRIETARY PRE—EMPTION

OLA = 92 + _
(=06 RET ACTVATED SIGN ON () = LRTIB TRAN SIGNAL
(©® ro-3 PROPOSED_PHASE_DIAGRAM (12) = LRT 08 TRAN SIGNAL
LRT (IB) = LRT INBOUND TO DOWNTOWN
LRT (OB) = LRT OUTBOUND FROM DOWNTOWN

* = ACTIVATED SIGNS ON

(SEE LEFT) EVP_ASSIGNMENTS
MATCH LINE 38+08 CARD | PHASE
CHA| 95
CH B |93408
cHel o4

N 7TH STREET

N 7TH STREET

i
2| 2%
SOUTHWEST CORNER OF N 7TH ST / BANNON ST. - - =
To request 2 Z0(sUF0) g &
CIRCUIT | NEW 110W LED GREEN h ’i had
NUMBER | MAST ARM 1 CONTROLLER PAD_CONDUIT DETAIL [e] ~
WAT NTS. d 2
‘ 2 g
2 1 =)
R10 | E
GRAPHIC SCALE
TOTAL 3 o P o ‘ 3 MATCH LINE 37425 ACCEPTED BY:
O o Tt ; ; e 36+05 (SEE SHEET T5-5) R —
Con v (SEE RIGHT) KALED HALE, 1513
K= THIS PLAN ACCURATE FOR ELECTRICAL WORK ONLY A e Bl ek
FIELD BOOK OFF—SITE IMPROVEMENT PLANS FOR SHEET
O N CITY OF SACRAMENTO RICHARDS BLVD OFFICE COMPLEX £2Andorson | TSo4
i . 71 = DEPARTMENT OF PUBLIC WORKS TRAFFIC SIGNAL PLAN Tomsporiotion croneers glgle|—wr
: GMO{ Roc}d, Suite G 14 4 3 OF
_OF RICHARDS BLVD & SEQUOIA PACIFIC BIVD. 20| prawn BY: M.BECKER DESIGN BY: M.BECKER CHECKED BY: K.ANDERSON N 7th STREET / BANNON STREET Loomis, California 95650 5 é 8
veRT. ALE: e oAt 8/18/21_ | reE DA Cir oF sAGRAMENTO, A J0ne 15, 2021 — secowo svewraL_| B | & | @




CONSTRUCTION NOTES (THIS SHEET ONLY)

FURNISH AND INSTALL TYPE 342LX GABINET AND FOUNDATION, ATG/EX T2 TYPE 2 2071

POLE AND EQUIPMENT SCHEDULE REFER TO SHEET TS—11 FOR CONDUCTOR SCHEDULE
VER. SIGNALS PED. SIGNALS PP, UM
LOCATION | STANDARD TYPE [SEC.[ MTG. TYPE |_MTG. ARROW [TRA.SG.] ST.LT. | WATT. |NOTES
® | o |« |wfefos IR St L 37225
wt | A [NSTALL T SIGNAL ON POLE
e il M o e i INSTALL Ra—3 SIGN ON POLE
(woorED) [ 3 THwst 121 WA INSTALL b3 S "Rorin € st"
© |#-+t00 e || sl o | e s e st
|2 INSTALL R
WAL (127 [NAS_4B N A B3 70 50D 8178 SN
® |wsmw ot (13 80522 o twat |spor—t s Lerr | 20 INSTALL T SIGNAL. N POLE.
WAL [ 127 z
(MoDFED) | 4 | 1wal (127 AT . NSTALL BoSen- SZ‘,@"EES( 4
® |a-ato0| | 12| MAT o] e [sps—r s | 1z | oy [NGIAL GE RN N oigf
© | iz g
® 1-8 | 6 | e |1z vor-T (6| e |seo1t [4| mionT BES
® | ron of wrr T
s g
— ALL PEDESTRIAN INDICATIONS SHALL BE THE "COUNTDOWN™ TYPE. @ ~
— A = 12" ARROW INDICATIONS. §)
— CONTRACTOR TO PROVIDE AND INSTALL ALL EQUIPMENT SHOWN IN THE POLE AND EQUIPMENT SCHEDULE. ’—‘
— PBA = PUSH BUTTON ASSEMBLY.
— LED LIGHTING SHALL BE EOI elite Star SL3C—M LED, MODEL #ESU D AO1 3M 032 42 M 1020 (TYPE 3 DISTRIBUTION).
\IDEO DETECTION
| TG SR

(35) v6 v_5 x 60

(36) 96 V_5 x60

GOMSF

RADAR DETECTION
ZONE|, TYFICAL.

070

CONTROLLER, D4 SOFTWARE, GIaGO £ 2000~ 810~ G-B, TRIPPLITE 16GBAR & SURGE PROTECTOR

AND AL ASSOCIATED EQUIFMENT. DOOR SHALL OFEN 10 THE EAST. SEE SPECIAL PROVISIONS FOR

FURTHER INFORUATION.

FURNISH AND INSTALL A METERED SERVICE PEDESTAL FOR TRAFFIC SIGNAL PER GITY STANDARDS

AND AND CITY STANDARD DRAWNG. FRONT DOOR SHALL OPEN TO THE SIDEWALK.

FURNISH D INSTALL VIDEO DETECTION GAVERA O SIGNAL AST 4R0, VECTOR VIDEO/RADAR
UNIT AS MANUFAGTURED BY ITERIS OR APPROVED EQUAL. INSTALLATION SHALL INCLUDE

LT VOUNTING HARDWARE, CABLES AND ASSOGIATED EGUVENT, PROERAMING SHALL BE BY

FAGTORY AUTHORIZED TECHNICIAN.

INSTALL 3°C. 341, 146 GRD, FROM SERVICE CABNET T0, SERVICE PONT. CONTACT SWUD

FOR SERVICE HOD CONTRAGTOR SHALL INCLUDE AS PART OF HIS WORK AL COSTS

RSSOGATED Wi SERVICE NSTALLATON.

INSTALL 2°C, 246 THW (CONTROLLER), 3¢5 THW (LIGHTING), 110 THW, 3414 THW (PHOTO CELL).

FURNISH AND INSTALL GPS PRIORITY CONTROL LNIT ON POLE. REFER T0 DETAIL SHEET TS-E.
GPS SHALL BE PROGRAMMED PER CITY STANDARDS.

REMOVE AND SALVAGE EQUIPMENT. RENOVE FOUNDATION.
INSTALL 2

"C. 2-12 STRAND SMFO, 4 LRT PRE-EMPT COMMUNICATION CABLES.

FURNISH AND INSTALL VIDEO DETECTION CAMERA ON SIGNAL MAST ARW, VANTAGE RZ4 COLOR

EDGEZ PROGESSOR AND SMARTCYGLE TEGHNOLOGY AS MANUFAGTURED BY ITERIS
OFAPPROVED EOUAL INSTALLATION. SHALL INGLUDE AL MOUNTNG HARDWARE, CABLES AND
ASSOCIATED EQUIFMENT. PROGRAMING SHALL BE BY FACTORY AUTHORIZED TECHNICIAN.
FURNISH AND INSTALL PTZ CCTV CAMERA (AXIS QB155-€) WITH MAST ARM PARAPET MOUNT.
INSTALL BELDON CATG CABLE 7827A TO CONTROLLER GABINET.

TERMINATE FIBER CABLE IN CONTROLLER CABINET.
FURNISH AND INSTALL SIGNAL HEAD WITH BICYCLE INDICATIONS PER STATE STANDARD

S-4C.
FURNISH AND INSTALL MODIFIED POLE WITH SIGNAL MAST ARM MOUNTED HIGHER ON POLE TO
PROVIDE CLEARANCE ABOVE OVERHEAD LRT CONTACT SYSTEM LINES. SEE DETAL SHEET TS—7.
CONTRACTOR SHALL PROVIDE ONE ADOITONAL SPARE. POLE” AND MAST ARM AND DELIER TO
CITY ELECTRICAL MAINTENANCE Y,
INSTALL CONDUIT. FIBER GABLES AND LRT PRE-EMPT CABLES TO COMMUNICATION
VAULT. COORDINATE WTH GITY TRAFFIC OPERATIONS FOR CABLE, SPLICING AND
INSTALLATION REQUIREMENTS.

INSTALL 2-2"C, 1-12 STRAND SNFO, 2 LRT PRE—EMPT COMMUNICATION CABLES.

FURNISH AND INSTALL R3-1 ACTIVATED BLANK—OUT SIGN. SEE DETAL THS SHEET.

FURNISH AND INSTALL W10—7 ACTIVATED BLANK-OUT SIGN. SEE DETAL THIS SHEET.

FURNISH AND INSTALL W10-MOD ACTIVATED BLANK—OUT SIGN. SEE DETAIL THS SHEET.

FURNISH AND INSTALL VIDEO DETECTION CAMERA (POLE MOUNTED) FOR BIKE DETECTION, VANTAGE
RZ4 COLOR CAMERA WITH EDGE2 PROCESSOR AND SMARTCYCLE TECHNOLOGY AS MANUFACTURED
BY ITERIS OR APPROVED EQUAL. INSTALLATION SHALL® INCLUDE ALL MOUNTING HARDWARE, CABLES
AND ASSOCIATED EQUIPMENT. PROGRAMING SHALL BE BY FACTORY AUTHORIZED TECHNICIAN

PROGRAM BETECTION FOR 55 MPH AT 200, 40 MPH DESIGH RESULTS IN DETECTION Z0NES
LOGATED WITHIN THE NORTH B STREET NTERSECTION.

12" WHITE ABANDON EXISTING DETECTOR LOOP, HANDHOLE AND CONDUIT. REMOVE CURB SIDE PULL BOX.
=)
D = NORTH C STREET 962p5(© £V ASSIEENTS
NI L pT — CABINET| CARD | PHASE
W10—7 EV3 | CH A| @6 (1) LRT (18) [
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Attachment D — LRT Preempt Summary Tables




Richards Blvd OC LRT Preempt

Timing
TRAIN RT SIGNAL | RT SIGNAL
INTERSECTION
LOCATION [;ErNEciTg: DELi;T:R 3221‘;:’2’? R:%:"ifn appROACH|  DELAY CONNECTIONS | 7th&Bannon T-Signal|  Traffic Signals | Pedestrian Crossing
TIMING TIME (SEC) TIMING BETWEEN RT'S CB AND Activation and 7 Signals 7 COMMENTS
(SEC)* (SEC) CITY CONTROLLERS Release and Aspect| ivation and Aspect|
TERMINATE
A141TWC Richards Bivd City wiring between the CONFLICTING VEHICLE|
Primary Loop or Station 31 0 existing 7th & Richards City PHASES AFTER DELAY |
TS7RPER Controller and the RT CB IF CONFLICTING PED
32 sec T-SIGNAL SHOULD BE PHASE IS SERVED,
(7 sec Walk + ACTIVATED ONCE | CONTINUE SERVING | FEDESTRIAN SIGHAL
20 sec FDW + CROSS STREET (XING UNTIL IT IS LEG WILL HAVE
4 sec Yellow + 7TH ST) PEDESTRIAN COMPLETED. T- "WALK" SIGNAL
1 sec All-Red) PHASE ENDS. SIGNAL WILL BE
A137AWD City wiring between the ACTIVATED. ONLY NB
N 7th & Bannon S|  Secondary Wheel 7th & Richards| 20 0 existing 7th & Richards City THRU PHASE WILL BE
(INBOUND) Detector Controller and the RT CB GREEN CONCURRENT
WITH T-SIGNAL.
A122AWD City wiring between the new | T-SIGNAL IS RELEASED E8 PHeSE WIL,I,' PEDESTRIAN SIGNAL
i BECOME "GREEN" AS [CROSSING THE NORTH]
Release Wheel 7th & Bannon N/A N/A 7th & Bannon City Controller | AND NORMAL TRAFFIC
Detector and the RT CB CONTROL RESUMES TRAIN CLEARS. LEG WILL HAVE
"WALK" SIGNAL
TERMINATE
A070BWD UPRR City wiring between the CONFLICTING VEHICLE|
Primary Wheel UNDERPASS 78 46 sec existing 7th & B City PHASES AFTER DELAY |
Detector Controller and the RT CB IF CONFLICTING PED
32 sec T-SIGNAL SHOULD BE PHASE IS SERVED,
(7 sec Walk + ACTIVATED ONCE | CONTINUE SERVING | PEDESTRIAN SIGHAL
20 sec FDW + CROSS STREET (XING UNTILIT IS LEG WILL HAVE
4 sec Yellow + 7TH ST) PEDESTRIAN COMPLETED. T- "WALK" SIGNAL
1 sec All-Red) PHASE ENDS. SIGNAL WILL BE
City wiring between the ACTIVATED. NB/SB
N 7th & Bannon st| Secondary | TS7NBREL 7Tth&NB 23 0 existing 7th & B City THRU PHASES WILL BE|
(OUTBOUND) Controller and the RT CB GREEN CONCURRENT
WITH T-SIGNAL.
A122BWD City wiring between the new | T-SIGNAL IS RELEASED EB PHASE WILL CFI;EODSESSI:l-ZlﬁgESII‘?(;\‘Q#H
Release Wheel 7th & Bannon N/A N/A 7th & Bannon City Controller | AND NORMAL TRAFFIC| BECOME "GREEN" AS LEG WILL HAVE
Detector and the RT CB CONTROL RESUMES TRAIN CLEARS. WALK" SIGNAL

* Walk+FDW+Yellow+All Red time

TS7RPER:
TS7RCAN
TS7RCLR
A137AWD:
A122AWD:
AQ70BWD:
TS7NBREL.
A122BWD:

Existing RT output from A150IH delivered to 7th & Richards TC. (Track circuit A147T is occupied and no A141SIG route has been called and the previous A141SIG route had not been cancelled.)
Existing RT output from A150IH delivered to 7th & Richards TC. (Track circuit A147T is occupied and A141SIG has been cleared and then cancelled.)
Existing RT output from A150IH delivered to 7th & Richards TC. (Track circuit A147T is occupied and and an A141SIG route has been cleared and the previous A141SIG route had been cancelled.)

Existing RT output from A140CB delivered to 7th & Richards TC.
Existing RT output from A122CB delivered to 7th & Richards TC

Existing RT output from A070CB delivered to 7th & North B TC
Existing RT output from A094RC delivered to 7th & North B TC. (Track circuit A405T is occupied. Expires after 10 seconds.)

Existing RT output from A122CB delivered to 7th & Richards TC.




Richards Bivd OC LRT Preempt

Timing
wremsecrion) TN | KT SO | TS| T
LOCATION FUNCTION NAME LOCATION SIGNAL | APPROACH DELAY CONNECTIONS 7th&C T-Signal Traffic Signals Signals 7th&C
TIMING | TIME (SEC) TIMING |BETWEEN RT'S CB AND|  Activation and 7th&C. Activation Agtlvatlon an d COMMENTS
(SEC) * (SEC) CITY CONTROLLERS Release and Aspect Aspect
A137AWD City wiring between the
Primary Wheel Tth & Richards 31 0 existing 7th & Richards City TERMINATE
Detector Controller and the RT CB CONFLICTING
32 sec T-SIGNAL MAY BE X’E:.:."ECRLEE);&AVSE,I.S_ PEDESTRIAN SIGNAL
min ACTIVATED ANYTIME SIGNAL WILL 'BE CROSSING THE WEST
N (NO CONFLICTING PED| LEG WILL HAVE
split) PHASE) ACTIVATED. ONLY NB "WALK" SIGNAL
THRU PHASE WILL BE
A122AWD City wiring between the new GREEN CONCURRENT
N7th&C Secondary Wheel 7th & Bannon 1 0 7th & Bannon City Controller WITH T-SIGNAL.
(INBOUND) Detector and the RT CB
T-SIGNAL IS
City wiring between the EB PHASE WILL
Release TSTNBREL / 7th&NB N/A N/A existing 7th & B City RELEASED AND BECOME "GREEN" AS N/A
TSTNBCAN Controller and the RT CB NORMAL TRAFFIC TRAIN CLEARS.
CONTROL RESUMES )
A070BWD City wiring between the
. UPRR - " TERMINATE
Primary DWheel UNDERPASS 67 35 sec . exlst:ng 7(2 8;|B§_:_tyCB CONFLICTING
etector ontroller and the VEHICLE PHASES
32 T-SIGNAL MAY BE AFTER DELAY. T- | PEDESTRIAN SIGNAL
secmin ACTIVATED ANYTIME SIGNAL WILL BE CROSSING THE WEST
it (NO CONFLICTING PED| ACTIVATED. NB/SB LEG WILL HAVE
selit PHASE) THRU PHASES WILL "WALK" SIGNAL
BE GREEN
CONCURRENT WITH T-|
N7th&C Secondary SIGNAL.
(OUTBOUND)
A122BWD City wiring between the new RglzzfsNE/TJLII\SND EB PHASE WILL
Release Wheel 7th & Bannon N/A N/A 7th & Bannon City Controller BECOME "GREEN" AS N/A
Detector and the RT CB NORMAL TRAFFIC TRAIN CLEARS
CONTROL RESUMES .

* Walk+FDW+Yellow+All Red time

A137AWD:
TS7NBREL
TS7NBCAN
A070BWD:
A122BWD:

Existing RT output from A140CB delivered to 7th & Richards TC.
Existing RT output from A094RC delivered to 7th & North B TC. (Track circuit A405T is occupied. Expires after 10 seconds.)
Existing RT output from A094RC delivered to 7th & North B TC. (Either A111SIG or A113SIG is cancelled after a route had been requested.)

Existing RT output from A070CB delivered to 7th & North B TC.

Existing RT output from A122CB delivered to 7th & Richards TC.



http://www.tcpdf.org

